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Executive Summary

The objective of the study reported here was to acquire acoustic and flow data with hard and
lined duct wall sections for validation of a liner prediction code being developed at NASA
LaRC. Both the mean flowfield and acoustic flowfields were determined in a cross-plane of the
rectangular duct. A flow duct facility with acoustic drivers connected to a rectangular (4.7 x 2.0
inch) source section and a linear acoustic liner mounted downstream of the source section was
used in this study. The liner section was designed to allow liner materials to be placed on all 4
walls of the duct. The test liner was of the locally-reacting type and was made from a ceramic
material. The material, consisting of a tubular structure, was provided by NASA LaRC. The
liner was approximately 8.89 cm (3.5 inches) thick. For the current study, only the two “short”
sides of the duct were lined with liner material. The other two sides were hard walls. Two
especially built instrumentation sections were attached on either side of the liner section to allow
acoustic and flow measurements to be made upstream and downstream of the liner. The two
instrumentation duct sections were built to allow measurement of acoustic and flow properties at
planes perpendicular to flow, upstream and downstream of the liner section. The instrumentation
section was also designed to provide a streamwise gradient in acoustic (complex) pressure from
which the acoustic particle velocity, needed for the model validation, can be computed.

Flow measurements included pressure, temperature, and velocity profiles upstream of the liner
section. The in-flow sound pressure levels and phases were obtained with a microphone probe
equipped with a nose cone in two cross planes upstream of the liner and in two cross plane
downstream of the liner. In addition to the acoustic measurements at the cross planes, axial
centerline acoustic data was acquired using an axially traversing microphone probe, which was
traversed from a location upstream of the liner to some distance downstream of the liner. All
probes used here had to be calibrated with respect to a standard microphone equipped with a
nose cone to allow for the effects of flow.

Since acquisition of acoustic data in the presence of flow was desired, a method of extracting the
acoustic signal based upon cross-correlation methods was implemented to reject flow noise from
the data.

Much of the data was acquired for frequencies of 500, 1000, 1500, 2000, and 2500 Hz for duct
mean flow Mach numbers of 0.0, 0.1, 0.2, and 0.3 tested.

This data was acquired for the validation of the prediction code being developed by Dr. William
Watson at NASA LaRC. Since this task was primarily for acquisition of data for the validation
of the code, most of the interpretation of the results has been left up to NASA LaRC. Thesc data
have been archived here for the use of other researcher developing similar and more advanced
liner impedance prediction codes.

viil



1.0 Introduction

The objective of this task was to acquire acoustic and flow data with hard and lined wall duct
sections for validation of a liner prediction code being developed at NASA LaRC by Dr. W.
Watson..

2.0 Test Facility and Instrumentation

2.1 Introduction

Much of this task was a follow-on effort to work completed and documented in NASA CR-
201667 (Ref. 1). Details of the flow duct system and instrumentation system can be found in
this reference. A short description of the facility and instrumentation is provided below.

2.2 Flow Facility

All the work described here was performed in the GTRI Liner Flow Duct Facility. The
facility can be operated with single or coaxial flow at plenum temperatures ranging from
ambient to ~1200° F. A photo and a schematic of the flow facility as configured for the
present study are shown in Figure la-c. Figure la shows a photo of the facility, Figure 1b 1s
a general schematic of the facility, and Figure Ic is a schematic of the region near the liner
section showing dimensions pertinent to the study. The primary plenum diameter is 26.5 cm
(10.1 inch) and contracts to a 10.2 cm (4.0 inch) diameter exit. An outer coannular plenum,
not used in the present work, provides the source of coaxial flow when desired. Both
plenums have flange connections to accept various nozzle or duct components depending on
the experiment. For the present study, a round-to-rectangular transition section was mounted
immediately downstream of the plenum exit. A rectangular (4.7 x 2.0 inch) source section
was connected to the transition section. This rectangular source section is different from the
facility described in Ref. 1, where an axisymmetric source section was used. Four acoustic
drivers were attached to the duct section via tubes centered on each of the 4 duct sides. Two
straight duct sections, each 4 inches in length, were installed downstream of the source
section to allow for any anomalies generated at the source section to dissipate. Downstream
of the straight sections, the first instrumentation section was installed, followed by the liner
section. The second instrumentation section was installed downstream of the liner section.
The last piece of the duct facility is the exit nozzle section. This set-up allowed for acoustic
and flow measurements to be made upstream and downstream of the liner. This was the only
set-up needed for the task because only downstream propagation data was of interest.

The two instrumentation sections are the same as were used in Reference 1, however a brief
description will be provided below. The liner section is also similar to the liner section
manufactured for Reference 1, however the design was changed to allow for all four walls to
be lined rather than just two.

2.2.1 Instrumentation Sections

Two instrumentation duct sections were built to allow measurement of acoustic and flow
properties at planes perpendicular to flow, upstream and downstream of the liner section.
Figure 2 shows a schematic of one of the instrumentation boxes. The Figure focuses on just



the probe-insertion location and the probe's translational degrees of freedom. Note that the
vertical travel of the probe in the duct is accomplished by a "slide rule" type traverse sled.
This concept allows for vertical travel while still maintaining a flush inner-duct flow path.
Horizontal travel is achieved by the probe translating in and out through a circular slot in a
traverse sled. The horizontal and vertical motions are actuated via stepper motors for
accuracy. Two such instrumentation sections were built to provide planar in-duct
measurements upstream and downstream of the liner housing section.

Air is allowed to leak out of the duct through the probe entry opening as well as around the
vertical sled groove into an air-tight containment. It was felt that if this section outside the
duct could be isolated inside an air-tight enclosure, the pressure inside the enclosure would
equalize with that inside of the duct. Figure 3 shows a cross sectional view of the
instrumentation section showing the outer containment box concept. It shows how the
translating sensing probe is enclosed, providing an air-tight method of intrusive duct-flow
and acoustic measurements. Note that the stepper motors are located outside of the outer
enclosure. Placement of the motors outside of the enclosure will protect them from the
potentially hot environment produced by heated duct flows in future studies. Data from the
probes is transmitted out through the enclosure via sealed electrical interfaces and pressure
connections. Figure 4 shows an inside view of the instrumentation box. The traverse system
can accept a 0.64-cm (0.25-in) diameter probe. All parts are fabricated from stainless steel to
facilitate heated duct flows.

An additional feature of the 2-D probe traverse system is an axial offset mechanism. This
was designed to provide measurements in two planes which are offset axially (in the x-
direction) by 0.76 cm (0.3 in). This requirement was introduced in the design in order to
provide a streamwise gradient in acoustic (complex) pressure from which the acoustic
particle velocity can be computed. The 0.76-cm (0.3-in) offset was chosen from LaRC’s
numerical analysis experience. It was suggested that no greater than a tenth of an acoustic
wavelength would be a sufficiently small spatial offset. Thus, a 0.76-cm (0.3-in) offset
satisfies this condition for acoustic signals up to 4 kHz. Sensing probes enter the duct from
either or both of the side walls. Flow measurements include pressure, temperature, and
velocity profiles upstream of the liner section. Also, in-flow sound pressure levels and
phases are obtained with a microphone probe equipped with a nose cone. With these
measurements, both the mean flowfield and acoustic flowfields can be determined in a cross-
plane of the rectangular duct.

2.2.2 Liner Housing Section

The liner section was designed to allow liner materials to be placed on all 4 walls of the duct.
This presented a problem not found in the design of the 2-sided liner section. The previous
design included a slightly wider liner housing than duct width. This allowed the liner to be
supported by ledges on the sides of the liner housing while still exposing liner material to the
full width of the duct. However, 4 sides cannot be lined in this manner since the over-sizing
for ledges cannot physically be done if all four sides are to extend beyond the duct width.
For the new liner section, 4 liner housing sections the same width as the duct sides were
fabricated and welded together as shown in Figure 5. These were then joined together onto
upstream and downstream flange sections. This produced a liner section that allows all four



duct walls to be lined over their entire width. However, the new design does not have the
ledges in the liner housings to support the liner material. The liners were held in place using
two methods: The liner was sized to fit snugly into the housing if it was rigid enough to hold
its shape under some compression forces. In the case of a soft or loose liner material, a
holding box to contain the liner material would have to be made out of thin metal, with a
screen mesh face sheet to contain the material along the flow duct edge. For additional
holding capability set screws were tapped into the housing walls to squeeze the liner even
more if necessary to keep the liner in place. For the current study, use of the set screws was
not needed. The sections of ceramic honeycomb liner material used in the present study fit
very snug in their housings and proper bracing of the back plates prevented any movement of
the liners.

Openings were also fabricated in the flange sections of the liner housing section to allow for
installation of flush mounted microphones on the walls of the duct. Holes were placed on the
top and bottom surfaces of the duct, upstream and downstream of the liner housing. For the
present experiments, microphones were mounted flush in the duct only on the top surface as
shown in Figure 1, upstream and downstream. Plugs were installed in the holes on the
bottom surface.

2.2.3  Exhaust Section

An exhaust section of the flow duct was fabricated for the previous study (Ref. 1). The
exhaust section is a straight duct section on the inside of the duct. The outer surface of the
exhaust section was machined so that the duct termination has a thin lip at the exhaust edge.
This provides about 18 cm (7 inches) of straight duct downstream of the downstream
instrumentation section before exhausting into the atmosphere.

23 Instrumentation for Data Acquisition and Analysis

In order to obtain all the measurements for the validation of the liner prediction code, several
acoustic and flow measurements were needed. Thus, several microphones,
pressure/temperature probes were used to acquire the data. Also, a data acquisition system
was needed to assist in acquiring, organizing and storing the large amounts of data collected.
The following sections describe the instrumentation and data collection systems used in this
study.

2.3.1 Axial Centerline Acoustic Measurement Probe

In addition to the acoustic measurements at the cross planes, axial centerline acoustic data
was also needed. An axially traversing microphone probe was fabricated for the previous
study [Ref. 1]. However, it was found that the support rods used to keep the probe centered
in the duct in the original study, where the liner was mounted on one of the larger sides of
the rectangular duct, could damage the ceramic liner installed now on the short walls of the
duct. A new axial traverse probe was developed that supported the probe from the bottom of
the duct (Z = 0 plane in Figure 1¢). The probe is shown in Figure 6. The support in this case
consisted of hanger wires with rollers on the tips extended out to the sides to maintain lateral
stability of the probe in flow. However, since these wires did not have to support the probe,
the pressure on the liner surfaces was minimal and the honeycomb structure of the liner did
not appear to be damaged in any way by this arrangement. A 0.64 cm (0.25 in.) microphone



was mounted on the probe support. The pre-amplifier was mounted on the support structure
of the probe. This extended the nose cone screen for the microphone 7.62 cm (3 inches) out
in front of the support structure. The probe was mounted on an existing cylindrical support
post installed on a traverse sled. This configuration allowed the centerline to be traversed
from approximately 2 inches upstream of the most upstream measurement cross-plane to
about 2 inches downstream of the most downstream measurement cross-plan, or about 66 cm
(26 1n.) total distance. :

2.3.2 Instrumentation for Flow Data

Qualitative and quantitative aspects of the mean flowfield within the flow-duct were
established by traversing the duct in the z-y plane at a given axial location with a
combination pitot-static and thermocouple probe. In particular, this flow probe was a United
Sensor type PAC-T. The thermocouple wire type was Chromium/Aluminum allowing for
measurements in flows with temperatures up to 1400° F. The pressure tube portion of the
probe was made from stainless steel. The stock probe was modified to fit the instrumentation
box dimensions and had a 0.318-cm (0.125-in) outer diameter. Figure 7 shows a photograph
of a typical probe used for flow measurements.

The total and static pressure sensed by the flow probe exited the instrumentation box via
pressure lines connected to sealed steel tubes. Standard Tygon pressure tubing relayed the
total and static pressures to a pair of SensSym SCX series electro-pneumatic transducers.
Output from these transducers lead to an Analog-to-Digital (A-to-D) board that was
connected to a Macintosh Centris 650 computer. The thermocouple wires exited the
instrumentation box through a pressure tube that was sealed around the wire. The wire was
then fed into a Nanmac Corp. H3 - 21 temperature indicator unit and the A-to-D board.

Positioning of the probe in two dimensions was accomplished by actuating two stepper
motors. These motors were controlled by a controller that received commands from the
Centris 650 computer. Both the positioning and the acquisition of the pressure/temperature
data were controlled with a software program called LabView located on the Centris 650
platform. A program was written in LabView which automatically controlled the stepper
motors for probe positioning and saved all data input onto the computer's hard drive. The
program allowed the probe to sample data 1000 times a second while the probe was held at
each position for 5 seconds. Figure 8 shows a schematic of the data acquisition system for
the mean flow measurements.

The thermocouple part of the combination probe was calibrated by using a Nanmac Corp.
(Model H14 - 1) thermocouple calibrator. The calibrator provided the appropriate voltage
corresponding to thermocouple output for any desired temperature. The display offset was
set by setting the display offset to the temperature of the calibrator output (25 degrees C).
The gain of the display was then checked by verifying the display against the calibrator at
several other temperatures between 0 and 150 degrees C. This verified the display accuracy
well beyond the temperature ranges expected in the duct since only unheated flow
measurements were made.



The pressure transducers were calibrated against a mercury manometer up to 6.88 kPa (1 psi)
gauge. An electro-pneumatic transducer similar to that used for the in-flow probes was used
to measure the plenum pressure.

2.3.3  Acoustic Data Acquisition System

Acoustic data were acquired with a total of six microphones: two in-duct microphones for
planar measurements, two flush wall-mounted microphones, one in-duct microphone for
axial centerline measurements, and one microphone outside the duct for reference. The
microphone signals were sent to an HP 3667A Signal Processor where real time FFT's were
performed on the time signals. The HP analyzer was also fed the electronic signal used for
exciting the acoustic drivers located just downstream of the round-to-rectangular duct
section. It allowed for cross-correlation computations between the speaker input and the
microphones measuring acoustic signals in the duct. This provided a relative phase along
with the amplitude of the acoustic pressure. This technique is critical to the analysis of
signals in the presence of flow and will be discussed further in section 3.4.2. Figure 9 shows
a schematic of the acoustic data acquisition system. A LabView program was also written to
control the movement and data acquisition of the acoustic probes. This program, once
started, would traverse a given probe throughout a measurement plane and save the acoustic
data at each location on the computer's hard drive.

The acoustic measurements made in the duct cross-planes were accomplished by using a
0.64-cm (0.25-in) Bruel and Kjaer (B&K) type 4136 microphone which was provided with a
probe-tube attached to the diaphragm of the microphone. Figure 10 shows a photograph of a
typical in-duct, in-flow, microphone probe. The probe-tube tapers from a 0.64-cm (0.25-1n)
outer diameter to a 0.318-cm (0.125-in) outer diameter before turning 90 degrees from the
diaphragm axis. A bulleted nose cone (B&K type UA 0355) is attached to the tip of the
probe end. In order to minimize flow blockage by the probe, a recently developed small
diameter B&K type 2633 preamplifier was used. This pre-amplifier has an outer diameter of
0.64 ¢cm (0.25 in).

Calibration of this microphone probe is discussed in section 3.4.1. A B&K 4136 0.64-cm
(0.25-in) microphone with a bulleted nose cone (B&K type UA 0385) attachment was used
to acquire acoustic data along the axial centerline of the duct. Again, the nose cone allowed
for the in-flow acoustic measurements. Figure 6 shows a photograph of this microphone
fitted with a nose cone and attached to its stabilizing boom.

Flush wall-mounted microphones were placed upstream and downstream of the liner section,
in the center of the top duct wall. These were B&K type 4133, 1.27-cm (0.50-in)
microphones. A special mounting device was fabricated to allow for microphones without
protection grids to be flush with the top wall of the duct and also to prevent any air leakage
around the microphone. Figure 11 shows a photograph of a typical microphone with the
mounting device. The flush wall-mounted ports were designed with the flexibility for
allowing for a water-cooled mounting design to be used in the future for heated-flow tests.



Finally, an additional 1/2-inch diameter, B&K 4133, microphone was placed outside the
exhaust section of the flow duct at z = 0.0, y = -36.3 cm (-14.5 inches, left of the duct,
looking upstream) at a distance of 48.3 cm (19 in) downstream of the exhaust duct exit.

24 Test Liner

The test liner was of locally-reacting type and was made from a ceramic material. The
material, consisting of a tubular structure, was provided by NASA LaRC. This material is
referred to as CT73 ceramic liner by NASA LaRC personnel and will be referred to as CT73
liner in this report also. The test article was approximately 8.89 c¢cm (3.5 inches) thick. It
was desired that the CT73 liner have a rigid wall backing when installed in the liner
housing. The rigid backing was achieved by using a 0.159mm (0.0625-in.) thick rubber
gasket material with aluminum tape on one side and a 1.27 ¢cm (0.5 in.) thick steel plate on
the other. The metal tape side rested on the back side of the CT73. It was felt that this
would provide a sealed, rigid-walled backing for the liner. Such a backing was used in the
previous study (Ref. 1) and was found to be an adequate.

2.5 Impedance Tube

The general acoustic properties of the test liner were examined in a normal incident
impedance tube as well as by testing in a flow-duct environment. The impedance tube
used for these tests was a B & K 4206 Two-Microphone Impedance Tube. This impedance
tube utilizes the two-microphone method of determining material impedance (see Chung &
Blaser, Ref. 2). The B & K 4206 impedance tube provides impedance data for a range of
frequencies simultaneously through broadband sound generated by an acoustic driver
located at one end of the impedance tube. This feature allows relatively quick determination
of input impedance of liner materials compared to a standing wave impedance tube which
acquires data at one frequency at a time. A frequency range of 50 Hz to 6400 Hz is possible
by configuring the impedance tube with two measurement tube diameters.

Since the impedance tube relies on plane wave impingement of sound onto the test sample.
the tube diameter is critical to the frequency range of interest. The B&K 4206 impedance
tube is provided with 10.0-cm (3.94 in.) and 2.9-cm (1.14 in.) diameter tube sections. This
ensures plane wave propagation from 50 Hz to 1600 Hz with the 10.0-cm diameter tube and
from 500 Hz to 6400 Hz with the 2.9 cm diameter tube. For the present impedance tests, the
actual flow duct test article was used, instead of cutting a 2.9-cm-diameter test sample of
CT73 to fit inside the tube. The duct test article was placed up against the open end of the
impedance tube, making sure a good seal was formed at the tube/liner interface. The set-up
is shown in Figure 12. Since the liner was locally reacting, sound impinging on the portion
of the liner exposed inside the impedance tube is not transmitted through parts of the liner
not "underneath" the sealed impedance tube/liner interface. Thus, as long as a good seal was
maintained, the portion of the liner exposed under the impedance tube acts like a liner sample
whose diameter is the same as that of the impedance tube. Thus the impedance of the portion
of the liner exposed to the impedance tube can be obtained without cutting a separate liner
sample to fit inside the impedance tube. Repeating the impedance test several times
exposing a different portions of the liner underneath the tube gives an average value of the
normal incidence impedance of the liner.



Figure 13 shows the absorption coefficient spectra of CT73 and the relative effect of the
type of backing. Figure 14a and 14b show the normalized resistance and reactance of the
liner, respectively. The liner displayed very consistent characteristics unless the exposed
portion of the liner included a joint seam. This seam was the result of having to utilize
pieces of the CT73 material already in hand. None of the available pieces could be cut to fit
the liner section as a single piece; thus two pieces were glued together. This created a secam
that can be seen in Figure 15a which shows a photograph of one of the liner inserts used in
the experiments. Figure 15b shows a photo of the two liner sections installed in the flow
duct. One should keep in mind that the area of the seam (approximately 0.25 x 2 inches) is
relatively small when compared to the total area of the liner surface (11 x 2 inches).
However, when attempting to determine the absorption characteristics of the seam,
including its 0.25 inch width underneath the 1 inch diameter tube, the scam takes up a
significant amount of the area in the impedance tube. Thus, the significant differences
noticed in the impedance tube data presented in Figures 13 and 14 are possibly misleading
in the magnitude of the effect of the seam when tested in the flow duct.

3.0 Technical Approach

3.1 Summary of Technical Approach

In the study described in reference 1, for which this facility was developed, flow and acoustic
data were acquired with the liner only on one of the walls; parallel to the major axis of the
rectangular duct. Further study with lining materials on both walls parallel to the minor axis
was of interest. For the current study, therefore both “short™ sides of the duct were lined with
liner material, and flow and acoustic data were obtained upstream and downstream of the
lined walls, and along the center axis of the flow duct in the region between the measurement
planes.

Since acquisition of acoustic data in the presence of flow is desired, a method of extracting
the acoustic signal from the overall flow noise must be used to obtain useful acoustic data. In
some cases, simply increasing the amplitude of the acoustic source is adequate to maintain a
reasonable signal to noise ratio. However, due to limitations of the acoustic drivers and the
desire to maintain a precise level at the liner leading edge, this is not always an option. Thus,
a method of separating the acoustic noise from the flow noise must be used to extract or
educe the acoustic signal buried in the unwanted flow noise. Often one has to resort to this
technique at higher flow speeds. The method used in this experiment uses the cross-
correlation between the microphone signal and the electronic signal fed into the acoustic
drivers. A discussion of the method was presented in reference 1 and is also summarized in
section 3.4.2.

Again, the presence of flow requires a careful choice of hardware to obtain the acoustic data
with only minimal flow intrusion. The probe microphone was developed specifically for this
task. This type of instrument has been used by many researchers and also in the previous
study in this facility. The probe tube, which was described earlier, essentially consists of a
small tube with an opening that allows the acoustic signal to enter and propagate down the
length of the tube to the microphone's pressure sensing head. However, the probe tube does



affect the acoustic signal to some extent, and therefore the probe tube must be calibrated. A
calibration was performed that documented the effect of the probe tube on the acoustic signal
amplitude and phase for different frequencies, SPL levels, and mean flow Mach numbers. A
more detailed discussion of the calibration procedure is given in section 3.4.1. The
calibrations were used to back out the true complex pressure from the signals recorded with
the probe tube microphone set-up.

3.2 Experimental Set-up

General details of the rectangular flow-duct facility developed for the present program
were provided in section 2.0. In the interest of clarity, a short summary of the precise test
setup used to evaluate liner performance in the present study appears below. These tests
were carried out in GTRI's Liner Flow Duct Facility. The flow-duct configuration was set-up
for downstream acoustic propagation, 1.e., the acoustic liner section was placed downstream
of both the acoustic source and the air plenum. The leading edge of the liner section was
located approximately 73.0 cm (28.75 inches) downstream of the acoustic drivers. An
instrumentation section, which can measure flow and acoustic properties in two-dimensional
duct cross-planes, was located just upstream of the liner section. Likewise, a similar
instrumentation section was located just downstream of the liner section. Figure 1 shows a
schematic of the flow-duct. The left side (looking upstream) of each instrumentation box
sections was fitted with acoustic probes, while the right side of the instrumentation sections
was equipped with combination pitot-static/thermocouple probes. Both of these probes are
described in detail in section 2.3 along with the pertinent information regarding data
acquisition and instrumentation.

3.3 Mean Flow Measurements

The mean flow parameters in the rectangular duct were measured by a combination pitot-
static/thermocouple probe which traversed two planes perpendicular to the x-axis of the duct.
In this way, mean pressure, velocity, and temperature data were obtained to accompany
acoustic data taken in the same plane. One measurement plane was located approximately
19.05 cm (7.5 inches) upstream of the leading edge of the acoustic liner while the other plane
was located approximately 11.43 cm (4.5 inches) downstream of the trailing edge of the
acoustic liner. These dimensions correspond to acoustic measurement planes 1 and 3.
respectively. A more detailed description of the probe's data acquisition system was
provided in section 2.3. Flow data can be acquired at any prescribed point in the
measurement plane. Typically, flow profiles were taken across the major and minor axis of
the duct at both measurement locations.

Figures 16 - 18 show the upstream and downstream velocity profiles for each individual
Mach number. As can be seen, the liner seems to affect the downstream profile. However
there also seems to be some difference between the upstream profiles for the liner and hard
wall cases. This is believed to be due to electronic noise that was not eliminated from the
data acquisition loop during hard wall testing. Figures 19 and 20 show typical mean flow
profiles at a given plenum pressure for hard-wall cases and lined wall cases. For the lined
wall cases, an acoustic liner was installed on both side walls of the liner housing section.
The non-dimensional velocity profiles suggest a turbulent, fully developed flow (i.e., the
profiles have shape factors ~ 1.1, much closer to a turbulent velocity profile than a laminar



one; see White, Ref. 3) for the upstream plane as well as the downstream plane.
Furthermore, note that the boundary layer for the lined case at the downstream location
shows an increased velocity defect compared to the same upstream region.

3.4  Calibration of Probe Microphones

Sound propagation through the tube of the probe microphone used in the present study
(described in section 2.3.3) modifies the true acoustic signal. To derive absolute values of
sound pressure level (SPL) and phase, a calibration must be performed to correct the probe
microphone measurement to a "true" value. This section will describe the methodology that
was used to calibrate the particular probe microphone used in this study. In addition,
calibration results will be presented for cases with and without the mean flow.

3.4.1 Method of Calibration

A calibration must provide a correction that can be added to the measured value to give a
"true" sound pressure level (SPL) and phase. One can look at it as the correction that
removes the effects of the probe tube. As with any calibration, a "true" signal is needed for
comparison. In this case, a conventional B & K 4136 microphone of known frequency
response and equipped with a nose cone was placed just downstream of a nozzle exit for
measuring acoustic signals in flow. Acoustic drivers placed upstream of the nozzle produced
an acoustic signal, at a particular SPL, as measured at the "true" microphone. The phase
difference between the input electronic signal to the drivers and the microphone was also
measured. The probe microphone was then placed in the same location and another similar
measurement was made at the same conditions. The SPL and phase values of the probe
microphone and the "true" microphone were subtracted to find the correction factors for each
condition. These corrections were applied to probe microphone signals to extract the "true"
acoustic signal.

The test matrix for the calibration of a probe included the frequency range of 500 - 6000 Hz
in steps of 500 Hz, Mach numbers of 0.0, 0.1, 0.2, 0.3, and 0.4, and SPLs of 80, 90, 100, 110,
and 120 dB. Several frequencies were measured at one time by use of a special function on
the function generator that would produce a signal containing a multiple of tones (referred
here after as "multi-sine function"). This reduced the workload by a factor of 5 since up to 5
frequencies could be evaluated at once. It should be noted that the acoustic signal was
extracted from the flow using the method discussed below for the measurements that were
made in the presence of flow. Figures 21 and 22 are sample calibration correction values for
level and phase for one of the probes used in the experiments.

To avoid problems of interpolating between frequencies, only frequencies of 500, 1000,
1500, 2000, and 2500 Hz were investigated during the duct flow tests. The Mach number
portion of the correction is not so simple. Even though the tests were conducted only for
duct mean flow Mach numbers of 0.0, 0.1, 0.2, and 0.3, the Mach number was not constant
near the walls of the duct. Thus, to correctly apply the calibration, the local Mach number of
each acoustic measurement had to be found. However, this data was available from the
velocity profiles taken during each test. During post processing, the frequency and local
Mach number of the acoustic were used to correct the data. To appropriately match Mach
number, a linear interpolation was performed to estimate a correction for Mach number that



was not an exact calibration point. For example, if a local flow Mach number of 0.23 was
measured at a given location, the calibration data for Mach numbers of 0.2 and 0.3 would be
interpolated to find an estimated calibration value at M = 0.23. This value would then be
applied to the acoustic measurement.

This accounted for flow differences throughout the measurement, but the calibration of the
probe tube varied day to day with temperature changes as well. This was corrected in a
separate one point calibration. Acoustic measurements were made in the same location under
the same conditions with the axial microphone probe at the correct x location of the plane
(which coincides with the center point on a traverse across the plane by the probe
microphone), and the planar measurement probe tube in the center of the plane. Since these
two measurements should be the same, the probe tube data was shifted such that the center
measurement point matched the axial probe value. This corrected the entire plane of data for
temperature variations.

A representative calibration process is presented in Figure 23. The calibrations shifts are
exaggerated to convey the correction process. The large black circle represents a
measurement at center point by the axial microphone. The points in curve 'A' are the
measured values across a given plane with the probe microphone. Curve 'B' represents the
data calibration for flow. The Mach number for each point is found from the mean flow data
and the corresponding calibration value is used to correct for flow. Notice how all points are
affected individually since each point may have its own Mach number. However, the center
point and the "true" value are not necessarily the same after this adjustment because of
temperature and SPL level variations. This is corrected by shifting all the planar data by the
difference between the center point of the plane and the "true" axial data point since these
two points should have the same value. This methodology was used to correct both the SPL
and phase of the plane data to a "true" value. Keep in mind that the data shown in Figure 23
is not associated with any real calibration values, it is only for illustration purposes.

3.4.2 Eduction Technigue for Rejecting Flow Noise

As mentioned earlier, when attempting to measure acoustic signals in a mean flow
environment there can be significant difficulties if the acoustic signal is buried beneath flow
noise. In general, there are two options: (1) the acoustic signal amplitude can be increased
such that the resulting signal-to-noise ratio is high, or (2) a post-processing method of
educing the acoustic signal can be performed. The following is a description of the method
employed in all the work where flow was involved, including the duct flow measurements
and in the calibration of the microphone probes.

3.4.3  Methodology for Rejecting Flow Noise from In-flow Acoustic Measurements

In general, the flow over a microphone equipped with a nose cone produces the so-called
self-induced noise. Furthermore, any noise in the duct that is produced aerodynamically will
be picked up by the probe microphone. One way to measure the acoustic signal that is
contaminated with the self-induced and other obtrusive noise is to cross-correlate the input
electronic signal fed to the acoustic drivers with the signal from a microphone, either in the
flow or flush mounted on the duct wall. In this way, the cross-power spectrum can be
obtained which should contain only the information that is coherent between the driver signal
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and the microphone. Figure 24 shows schematically how the signal path is interpreted along
with a nomenclature of relevant terms.

Let x(t) be the electronic signal fed to the acoustic driver, and u(t) be the true acoustic
signal that is contaminated with flow noise n(t). Let y(t) be the total signal measured by the
microphone. The autospectra corresponding to signals u(t), X(t), y(t), and n(t) are denoted by
Guu(h), Gxx(D, ny(ﬂ and Gpn(f), respectively. Likewise, the cross-spectra between x(t)
and y(t), x(t) and u(t), y(t) and n(t), are defined as ny(f), Gux(f), and Gnx(f), respectively.
For the sake of clarity, the frequency term will not be used in the following text. Thus
ny(f) will be denoted by Gyx, etc. An overbar denotes a time average.

The objective is to determine Gyy, which is the autospectrum associated with the signal
reaching the microphone. As shown below, Gyy can be educed by obtaining Gyx if Gxx 1s
known.

Gy =(Su+S5)8% =Gy + G ()

¥Xx

Q|
[

¥yX _Gux +an :Gux (2)

Since x(t) and n(t) are unrelated, after many averages, G, =0

now H(f)=—*——2="21=—"" (3)
X

Also H(f)= = . = 4)

From (3) and (4):

GUX (_}UU

— == 5

GXX GXU ( )
From (2) and (5):

_2 — ——
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lOlog[(_}Xy ]:%(IOIOgaxx + IOlogauu) 9)

<. SPL,, =10logGu =20log[Gxy |-10logGxx  (10)
Thus the sound pressure levels associated with the electronic signal, i.e., SPLyy, can be

separated from the contaminated signal, i.e., 10logGyy, by using equation 10. Examples of
the power of this eduction technique can be found in Ref. 1.

4.0 Measured Data for Code Validation

4.1 Summary of Measured Data

Table | provides a summary of data acquired. Each box in the test matrix represents a test
condition. At each test condition, axial acoustic data, cross-plane acoustic data, and mean
flow data were acquired. These data have been provided to NASA Langley Research Center
(point of contact: Mr. Mike Jones, email m.g.jones@larc.nasa.gov).

Table 1. Summary of Data Acquired

Mach number Liner Liner Hardwall Hardwall
Center row Off center rows | Center row | Off center rows
0.00 Yes* Yes Yes* Yes
0.10 Yes No Yes* No
0.20 Yes, S No Yes No
0.30 Yes, S No Yes, S No

Axial data acquired at all conditions.
Yes = Data acquired
No = Data not taken

* = Repeat data set available
S = Suspect Data (some frequencies)

4.2 Typical Duct Flow Measurements

As mentioned above, acoustic and flow pressure measurements were made for all test
configurations. This included pitot/temperature probe profiles across the major and minor
axis of the duct at the upstream and downstream measurement planes, x-axis acoustic
complex pressure measurements, and acoustic complex pressure measurements at 2 cross
planes upstream and 2 cross-planes downstream of the liner section. In addition, the input
signal to the acoustic drivers and acoustic data at two flush-mounted microphones (one
upstream and one downstream of the liner section) and at one reference microphone outside
the duct were also recorded. The outside microphone was located at a distance of 48.3 cm
(19 inches) downstream of the duct exit at a polar angle of 38° with respect to the flow
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direction, and in the plane of the major axis. The flush mounted microphones and reference
microphone were mainly used for reference purposes and thus the discussion will focus on
the cross-plane acoustic and pressure measurements and the axial measurements along the x-
axis.

There are 4 measurement planes, two upstream and two downstream of the liner section. The
most upstream plane located 7.5 inches upstream of the leading edge of the liner is
designated plane 1. Plane 2 is located 0.3 inches downstream of plane 1. Both of these
planes are upstream of the liner section. Planes 3 and 4 are the two measurement planes
downstream of the liner section. Plane 3 is 4.75 inches downstream of the trailing edge of
the liner, with plane 4 located 0.3 inches downstream of plane 3. For future reference, unless
otherwise stated, a set of measurements at one test condition will contain acoustic pressures
along the x-axis, acoustic pressures across the major axis of the duct at the 4 measurement
planes, and pitot/temperature measurements at one measurement plane upstream of the liner
section, and one downstream. It was assumed that the steady flow static and total pressures
would not significantly change over the 0.3 inch shift between planes 1 and 2, and 3 and 4,
thus the steady flow measurements were only taken at planes 1 and 3. In addition, for some
test cases, acoustic measurements were made across the duct at 0.33 inches above the major
axis and 0.5 inches below the major axis.

Table 1 shows the matrix of test conditions where data sets were obtained. The Mach
number is the nominal duct centerline Mach number. The label "Liner" refers to the duct
configuration with the two short (2.0 in.) sides of the liner housing section lined with the CT-
73 material. Hard wall plates were installed on the other two sides of the liner housing
section. Similarly, the label "Hard Wall" indicates that hard wall plates were installed in all
four of the available liner housing sections. The other two labels, namely, "Center" and "Off
Center" refer to planar acoustic data taken along the major axis, and taken along lines parallel
0.33 inches above and 0.5 inches below the major axis, respectively. For all test conditions
the acoustic drivers were fed a "multi-sine" electronic signal to produce tones simultaneously
at 500, 1000, 1500, 2000, 2500 Hz. The cut-on frequency for the first higher order mode
corresponding to the width of the duct is calculated to be 1416 Hz ( at temperature, T=283
K). Similarly, the cut-on frequency for the first higher order mode corresponding to the
smaller dimension of the rectangular duct is at 2831 Hz. The first higher order mode in the
shorter direction is 3320 Hz. Thus 500 and 1000 Hz are expected to correspond to plane
waves, while all the frequencies should be planar in the shorter dimension of the rectangular
duct. A much larger list of duct resonant frequencies is given in Ref. 1. The electronic
signal was generated in such a way as to produce nominally 110 dB SPL for each tone at the
center of plane 1.

4.2.1 Measurement Locations

As mentioned above, complex acoustic pressures were measured across the duct. Physical
limitations of the probe microphones and traverse system prevented traversing completely
across the duct from one wall to the other. The probe microphones could traverse about 3.7
inches of the 4.7 inch duct width. Measurements were made every 0.15 inches from the near
wall where the probe entered the duct to 3.7 inches across (y = 0 inches at the near wall, y =
4.7 inches at the far wall). This was the case at all 4 measurement planes. The pressure
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probes were able to traverse nearly all of the width of the duct. Measurements were made at
0.15 inch intervals across the width. The axial data was acquired from 2 inches in front of
plane 1 to slightly behind plane 4, in steps of 0.5 inches for most cases. For some of the
early hard wall tests, the traverse began at plane | and again data was acquired at 0.5 inch
intervals until plane 4 was reached. Plane 1 was located 7.5 inches upstream of the liner
leading edge, and plane 3 was located 4.5 inches downstream of the liner trailing edge.
Planes 2 and 4 were 0.3 inches behind planes 1 and 3, respectively.

4.2.2 Typical Hard Wall Measurements

Measurements were first made with hard wall sections installed in all four liner housings.
Data were taken at the four Mach numbers mentioned. Similar sets of data were taken at the
same conditions with the liner material installed in the liner housings on the 2 short sides of
the rectangular duct. The data presented below will be of the following format. Each symbol
on a plot represents an acoustic measurement at the location indicated in the plot. The
physical dimensions are non-dimensionalized as follows. The x-dimension (streamwise
direction) is non-dimensionalized by the liner length of 11 inches. The y (parallel to the
major axis) and z (parallel to the minor axis) dimensions are non-dimensionalized by their
respective duct dimensions of 4.7 and 2.0 inches.

Each frequency is plotted separately for clarity. For the plane data, SPL and phase are
plotted versus location. Data for different Mach numbers are shown on the same plot for
comparison. It should be noted that only corrected SPLs and phases are plotted. They are
corrected according to the calibration value associated with the local Mach number at the
measurement location and the frequency of interest. The data in the cross-planes are also
extrapolated to the far wall of the duct in the region between y = 3.7 inches to y = 4.7 inches
range. A second-order polynomial fit was generated from the existing data using the least
squares method. This polynomial was then used to extrapolate the data to the far wall for
given y values.

The figures are arranged as follows. Each figure contains plots of either SPL or phase of a
particular frequency. There are 5 plots in each figure, the axially traversed data and that
acquired in the four planes alluded to earlier. Each plot contains 4 curves of data, one for
each Mach number. Thus, the effect of Mach number can be seen on each individual plot.
The geometry referred to by the axes in the figures corresponds to the geometry sketched in
Figure 25. Figures 26 and 27 show the 500 Hz data with hard wall installed. Figures 28 and
29 show the 1000 Hz data with hard wall installed. Figures 30 and 31 show the 1500 Hz
data, Finally, figures 32 and 33 show the 2000 Hz data and Figures 34 and 35 the 2500 Hz
data. A similar pattern is followed for the lined wall data. Figures 36 through 45 show the
acoustic data obtained with the 2 short sides of the duct lined in the liner section. The data
shown in Figures 26-45 appears in a tabulated form in Appendix A. The same data can be
obtained in an electronic form by contacting Mr. Mike Jones at NASA Langley Research
Center.

4.2.3 Discussion of Suspect Data

This data was acquired for the validation of the prediction code being developed by Dr.
William Watson at NASA LaRC. Since this task was primarily for acquisition of data for the
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validation of the code, most of the interpretation of the results has been left to NASA LaRC.
These data have been archived here for the use of other researcher developing similar more
advanced liner impedance prediction codes. However, as mentioned briefly above, and listed
in Table 1, some data points were "suspect.” During the data acquisition, it was noted that
the acoustic flow probes resonated at certain frequencies. A resonant frequency appears
around 500 Hz. Since there is a natural resonant peak around 500 Hz, the acoustic signal
generated by the driver can appear coherent with this resonance. This makes the eduction of
the signal at this frequency nearly impossible.

At lower flow speeds, this resonance did not appear to have an effect on the measured signal.
Even at Mach 0.3, the hard-wall case appears reasonable. However, in the lined case, this
data could be corrupted by this interaction for several possible reasons. First, the lined case
used a different probe attachment than the hard wall case in the upstream measurement
section. This was because the original probe was destroyed during a malfunction of the
traverse system. The resonance near 500 Hz is more significant for the second probe. Thus
as flow Mach number is increased, the data appears somewhat erratic even when the signal is
educed.

Downstream of the liner, the same problem was encountered for a different reason. The
signal amplitude was reduced significantly because of the attenuation by the liner. Thus, as
the flow noise increased and the natural resonances of the probe tube increased, they began to
drown out the acoustic signal. Since the resonances were at the same frequencies as the
acoustic signal, the eduction process did not totally separate the acoustic signal from the
flow. In the hard wall case, it is believed that the signal was significantly louder than the
flow induced noise and thus the acoustic signal was still dominant even though there were
resonances in the probe tube at the same frequency. These problems were verified by
examining the coherence between the input signal to the acoustic drivers and the measured
signal at the probe. It is also believed that the number of averages used in the experiment
played a role in the low coherence values. The number of averages used here (64 averages)
was sufficient for the hard wall data. The same number was used in the lined cases.
Unfortunately this number was not sufficient for the eduction of the extremely attenuated
levels downstream of the liner. Retaking the data with a higher number of averages was
considered, however the time required to take data with enough averages to make a
significant difference in the signal quality was not feasible at the late stage of the program,
especially since it was believed that improvement would possibly be minimal. For these
reasons one should exercise caution in using the data for the lined case at M = 0.3 and some
of the frequencies at M = 0.2.
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Figure 7. Pressure probe used for flow measurements.
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Figure 8. Schematic of mean flow data acquisition.
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(test CL 9/1/98)
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Figure 15a. Photo of liner used in experiments.
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Figure 15b. Photos of flow duct with liner installed on side walls (looking upstream from exit).

33



0.5

0.4
0.3
x
Q
=
&
>
0.2
0.1
0

= R .
Hard wall, upstream 5'];5
Hard wall, Downstream =
Liner, upstream -

ra
Liner, downstream -
a
en
L
W]
ne
| Ju)
L1
L
[
e m
0
s =
O % .
0
-
[}
L] ]
0.2 0.4 0.6 0.8 1
U (ft/s)
Velocity profiles for M=0.1, Major Axis
(hardmO-1)

Figure 16. Velocity profiles for hard wall and lined wall cases for Mach number = 0.1.
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35



e
a
%
Hard wall, upstream -
04 - *  Hard wall, downstream 5
~ Liner, upstream :
o Liner, downstream 5
g
0.3 -
» 1
© -
£ 0
bl -
> o
0.2 -
it
‘-

T:

0.1 To-
U -
-

0 0.2 04 0.6 0.8 1 1.2

U/Umax
Velocity profiles for M=0.3, Major Axis
(m0-3apr30th)

Figure 18. Velocity profiles for hard wall and lined wall cases for Mach number = 0.3.
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Figure 23. Sample plot demonstrating SPL correction procedure.
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Nomenclature:

x(t) is the electronic signal fed to the acoustic driver via an amplifier

h(t) is the transfer function of the acoustic driver

n(t) is the flow noise measured by the microphone

y(t) is the output of the microphone which includes u(t) and n(1), i.e., y(ty=u(t) + n(t)
Sx(f), H(D). Su(f), Sn(f), and Sy(f) are the corresponding frequency domain quantities
Gyx is the cross spectrum between y and x

Gxx, Gyy, Guu, and Gnn are the autospectra corresponding to x(t), y(t), u(t), and n(t)
respectively

Figure 24. Schematic of signal processing path.
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49




SPL, (dB)

SPL. (aB)

SPL, (d8)

Liner Section (Hardwali installed}
- -

125 I~ g r P -
120 +
15
10 -

L
105 ~
100 [EPSTRENY STS SR S RN SRS

-1 05 0 05 1 15 2

XL, (L=11m)
Axial, 2000 Hz, af =4 Hz
(hardwall. hardm{-1, m0-2 apr23. m0-3 apr24)

125 — 17— e
120 - .

= g bR g

PR SRR S
g

" Lo e

0 02 04 06 08 1

yiw (w = 4.7in)

Plane 1. hardwall, corrected. extrapolated. 2000 Hz
(Af= 4 Hz, hardwail, hardm{-1. m0-2 apr23, m0-3 apr24)

125 ~—r—————n 1 g

120 -

i :H”HV]“"“’('}HRH‘-;{;H?I

' v»{l“f"l?
115 - . ; D

. : e

B i o

0 S5 L e e s 8 907
i
105 - : : e
s H
.: i
100 : T N 1 1
0 02 04 06 08 1

yiw (w=4.7in)

Plane 2, . X J, 2000 Hz
(Af= 4 Hz, hardwatl. hardm0-1, m0-2 apr23, m0-3 apr24)

SPL, (dB)

SPL. (dB)

120

115

10

105

85

125

120

115

110

105

T T T
IydbIIIaa L -
iy
e
Iy
e P
B T
L e < <
g G v 4
L L 1
0 02 04 06 08 1
yiw (w=4.7In)
Plane 3, hardwall, corrected, extrapolated, 2000 Hz
(Af= 4 Hz. hardwall. hardm0-1. m0-2 apr23, m0-3 apr24)
'
oioao 1 . |
0 02 04 06 0B 1

yiw (w=47in)
Piane 4. hardwall, corrected. extrapolated, 2000 Hz
(Af= 4 Hz, hardwall, hardm0-1, m0-2 apr23. m0-3 apr24)

Figure 32. SPL data for 2000 Hz hard wall case.
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Figure 33. Phase data for 2000 Hz hard wall case.
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Figure 34. SPL data for 2500 Hz hard wall case.
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Figure 35. Phase data for 2500 Hz hard wall case.
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Figure 36. SPL data for 500 Hz lined wall case.
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Figure 37. Phase data for 500 Hz lined wall case.
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Figure 38. SPL data for 1000 Hz lined wall case.
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Figure 39. SPL data for 1000 Hz lined wall case.
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Figure 40. SPL data for 1500 Hz lined wall case.
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Figure 41. Phase data for 1500 Hz lined wall case.
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Figure 43. Phase data for 2000 Hz lined wall case.
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Figure 44. SPL data for 2500 Hz lined wall case.
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Figure 45. Phase data for 2500 Hz lined wall case.
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Appendix

Listing of Acoustic and Flow Data Acquired
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General Information:

Source Plane data = Planes | and 2
Exit Plane data = Planes 3 and 4

Plane locations (w. r. t. streamwise location of
liner x = 0.0)
plane 1:

-7.75 in.

Plane 3: +16.0

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
L= 1l

w=47in.
h=20in.
Hard wall

M=0.0
T- 47

"

S00 Hz
source plane data

y/w z/h spl phase

0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.0l
0.64
0.67
0.70
0.73

0.25
0.25
0.25
0.25
0.25
0.25
.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.28
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67

3 0.67

0.67
0.67

3 0.67

0.67
0.67
0.67

0in.

117.08 246.3
117.08 246.3
117.08 246.3
117.09 246.3
117.11 246.2
117.09 246.3
117,11 246.2
117.10 246.4
117.11 246.4
117.13 246.0
117.12 246.1
117.13 246.1
117.14 2463
117.15 2463
117.15 246.5
117.16 246.8
117.19 2471
117.19 247.2
117.20 2473
117.19 2473
117.19 2473
117.20 247.3
117.18 2473
117.17 2473
117.09 246.2
117.08 246.2
117.09 246.2
117.09 246.3
117.12 246.2
117.09 246.3
117.11 246.3
117.11 246.6
117.16 246.6
117.15 246.1
117.12 246.1
117.13 246.2
117.15 246.3
117.16 246 .4
117.18 246.6
117.13 246.4
117.18 2473
117.18 247.4
117.18 247.6
117.18 247.6
117.17 247.6
117.18 247.6
117.17 247 .6
117.17 247.6
117.07 240.6
117.07 240.6
117.07 240.6
117.08 246.6
117.11 246.5
117.08 246.6
117.09 246.7
117.13 246.9

spl phase

117.08 252.4
117.08 2524
117.08 252.4
117.09 252.6
117112527
117.09 252.7
117.11 2527
117.10 2528
117.112529
117.13 253.0
117.122529

117.13253.0
117.14 253.0
117.15253.0
17152530
117.16 253.1
117.19 253.3
117.19253.3
117.20 253 4
117.19 2535
HI7.19 2535
117.20 253.6
117.18 253.6
117.17 253.6
117.09 253.1
117.08 253.0
117.09 2529
117.09 253.0
117.12 2531
117.09253.0
117.11253.0
117.11253.2
117.16 2533
117.152533
117.12 2533
117.13 2533
117.15253.4
117.16 253.5
117.18 253.5
117.13 253.7
1718 253.7
117.18 253 .8
117.18 253.9
117.18 254.0
117.17 254.0
117.18 254.0
117.17 254.0
11717 254.2
117.07 253.4
117.07 253.4
117.07 253.4
117.08 253.4
117.11 253.6
117.08 253.4
117.09 2535
117.13 253.6

0.26
0.29
0.32
0.35§
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73

0.00
0.03
(1.06
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.0l
0.64
0.67
0.70
0.73
0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.07
0.70
0.73
0.00
0.03
0.00
0.10
0.13
0.to
0.19
0.22
0.26
0.29

0.67
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0.67
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0.67
0.67
0.67
0.67
0.67

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

fone]
o

coc oo
[P Y

[N IS N N N Y

=
ha

z
b
n
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0.50
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0.50
0.67
0.67
0.67
0.67
0.07
0.67
0.67
0.67
0.67
0.67

117.13 2408
117.13 246.4
117.10 246.4
117.13 246.6
117.13 240.6
117.14 246.7
117.14 246.9
117.16 246.9
117.18 247.5
117.18 247.6
117.18 247.7
117.18 2477
117.18 247 .8
117.19 247 .8
117.17 247.7
117.18 247.6

Exit Plane Data
X3 Plane
yiw z'h splphase

116.08 246.3
116.08 246.3
116.10 2463
116.13 246.3
116.12 246.2
116.13 246.3
116,10 246.2
116.12 246.4
116.10 246.4
116.10 246.0
116.08 246.1
116.08 246.1
116.09 246.3
116.08 246.3
116.10 246.5
116.10 246.8
116.10 2471
116.06 247.2
116.04 247.3
116.02 2473
115992473
115.98 247.3
11598 247.3
11594 2473
116.06 240.2
116.08 246.2
116.06 246.2
116.11 240.3
116.14 2406.2
116.10 24063
116.07 246.3
116.06 246.6
116.04 246.0
116.02 246.1
116.00 246.1
116.00 246.2
116.02 246.3
116.02 246.4
116.02 246.6
116.03 246.4
116.02 247.3
115.97 2474
11595 247.6
115.93 247.6
11590 247.6
115.87 247.6
115.88 247.6
11589 247.6
116.05 246.6
116.04 246.6
116.05 246.6
116.06 246.6
116.07 246.5
116.07 240.6
116.05 246.7
116.02 246.9
116.00 246.8
11597 2464
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117.13 253.6
117.13 253.6
117.10 253.7
117.13 253.6
117.13 2537
117.14 253.7
117.14 253.8
117.16 254.0
117.18 254.1
117.18 254.2
117,18 254.2
117.18 2543
117.18 2543
117.19 254 .4
117.17 2544
117.18 254 4

X4 Planc
spl phase

115932554
115,93 2554
1159225853
115,91 255.1
115.89 25583
11586 255.2

115.87 2555
115.87 255.
115.87 255.5
115.87 2555
115.86 255.5
11580 255.5
11586 255.4
115.87 255.7
115.86 255.0
115.83 2560.0
115802504
115.81 256.4
115,75 256.5
115.68 256.6
115.77 256.8
116.97 254.4
117.02 254.3
117.04 253.8
116.61 2540
116.01 254.5
116.62 254.5
116.04 2543
116.69 254.4
116.65 254.4
116.64 254.3
116.63 254.2
116.63 2542
116.61 2541
116.62 254.1
116.60 254.2
116.60 2542
116.61 254.3
116.62 254 4
116.63 254.5
116.66 254.6
116.72 254.6
116.72 254.6
116.74 254.6
16.76 254.0
116.78 254.6
116.82 2545
116.86 254.2
116.55 254.6
116.50 254.7
116.57 254.6
116.58 254.4
116.59 254.5
116.61 254.4
110.62 254.7
116.60 254.8
116.58 254.7
110.57 254.7

f

I

in

0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.01
0.64
0.67
0.70
0.73

0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.07

115.98 246.4
115.96 246.6
115.99 246.6
115.98 246.7
115,98 246.9
116.00 246.9
115992475
11591 247.6
115892477
115872477
11584 2478
[1S.81 2478
115.82247.7

11582 247.6

Centerline Probe data
x/L. spl phase

-0.60
-0.61
-0.57
-0.82
-0.48
-0.43
-0.39
-0.34
-0.30
-().258
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
[{NR
.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.01
0.06
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
111
1.16

1178
117.7
117.5
117.1
116.7
116.1
1153
1144
113.2
1118
110.0
107.7
104.7
101.8
102.2
105.2
108.0
110.3
112.0
113.3
114.4
115.3
116.0
6.5
116.9
117.1

117.3
117.3
117.2
1169
116.6
116.1

115.5
114.7
113.7
112.4
110.7
108.6
105.5
101.3
97.6

101.4
105.7
104.6
108.0
110.4
112.2
113.6
114.6

248.5
247.7
246.06
2453
2440
2424
240.7
238.7
230.2
2329
228.2
2204
205.8
176.2
134.9
108.4
95§
88.4
84.1
81.1
78.9
77.1
75.6
74.4
732
72.2
71.2
70.3
69.3
684
67.4
606.4
65.3
04.1
02.0
60.7
58.2
54.1
46.0
28.8
3387
289.8
272.8
276.1
267.0
262.5
259.7
2578
256.5

116.56 254.7
116.56 254.8
116.56 2548
116.56 2549
116.56 255.0
116.56 255.1
116.56 255.1
116.62 255.1
116.62 255.1
116.63 255.2
116.65255.3
116.64 255.2
116.66 255.1

1167

12549



General Information:

Source Plane data = Planes 1 and 2
Exit Plane data = Planes 3 and 4

Plane locations (w. r. t. streamwise location of
liner x = 0.0)

plane I: -7.75 in.
Plane 3: +16.0

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
L 1i0in.

w 4.7 in.
h-20in.

Hard wall

M=0.0

T 47F
1000 Hz
source plane data

y/w z'h spl

0.00
0.03
0.06
0.10
0.13
0.10
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.01
0.64
0.67
0.70
0.73
0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
(.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
0.16
0.19

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67
0.67
0.67
0.67
0.67
0.67
0.67

phase
108.31
108.00
108.03
107.95
108.01
107.96
107.99
108.00
107.96
107.96
108.02
107.88
107.92
107.84
107.82
107.84
107.88
107.85
107.87
107.82
107.75
107.72
107.73
107.69
108.31
108.04
108.01
107.97
107.88
108.00
107.99
108.01
107.97
107.96
108.00
107.89
107.90
107.86
107.80
107.81
107 .81
108.10
107.96
107.89
107.81
107.72
107.69
107.04
108.27
108.06
108.07
107.99
108.00
108.02
108.01

spl
05.5
64.2
64.3
64.1
63.5
638
64.0
64.1
63.8
63.6
63.4
63.1
62.5
62.3
61.9
6l.6
61.4
61.2
61.2
61.0
60.7
60.2
60.2
59.8
653
64.5
64.4
04.8
63.7
63.7
64.4
64.5
04.0
63.4
63.1
62.6
02.2
61.8
61.6
61.3
61.9
6l1.5
61.0
61.0
60.9
60.5
60.2
60.2
65.9
04.8
65.0
64.7
64.2
64.3
64.5

phase

108.31 105.4
108.00 105.5
108.03 105.6
107.95 105.6
108.01 105.8
107.96 105.9
107.99 106.1
108.00 106.4
107.96 106.4
107.96 106.4
108.02 106.5
107.88 106.5
107.92 106.5
107.84 106.5
107.82 106.5
107.84 106.7
107.88 100.7
107.85 1068
107.87 106.9
107.82 107.1
107.75 107.1
107.72107.3
107.73107.3
107.69 107.2
108.31 106.8
108.04 106.9
108.01 106.9
107.97 107.1
107.88 107.1
108.00 107.2
107.99 107.2
108.01 107.3
107.97 107 4
107.96 107.4
108.00 107.4
107.89 1074
107.90 107.6
107.86 107.7
107.86 107.7
107.81 107.7
107.81 107.8
108.10 107.8
107.96 107.9
107.89 108.1
107.81 108.0
107.72 108.1
107.69 108.1
107.64 108.2
108.27 107.9
108.06 107.7
108.07 107.9
107.99 108.1
108.00 108.1
108.02 108.3
108.01 108.4

0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.0l
0.04
0.67
0.70
0.73

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.4
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29

0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.07

108.02
107.98
107.99
107.96
107.85
107.85
107.84
107.87
107.90
107.97
108.01
108.03
107.96
107.96
107.93
107.85
107.81

Exit Plane Data

X3 Plane

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67

y/w z'h spl phase

116.18
116.19
116.22
116.23
116.24
116.24
116.25
116.27
116.28
116.29
116.30
116.30
116.29
116.29
116.29
116.30
116.31
116.30
116.30
116.30
116.29
116.29
116.30
116.27
116.26
116.28
116.29
116.30
116.30
116.31
116.32
116.32
116.33
116.34
116.34
116.34
116.34
116.35
116.34
116.34
116.33
116.31
116.30
116.32
116.30
116.29
116.28
116.28
116.31
116.32
116.34
116.32
116.29
116.32
116.35
116.36
116.37
116.38

64.6
64.3
04.4
04.1
63.4
63.1
62.8
62.6
62.7
62.5
61.8
62.1
61.9
62.0
61.9
61.0
61.2

108.02 108.4
107.98 108.4
107.99 108.3
107.96 108.4
107.85 108.2
107.85 108.4
107.84 108.2
107.87 108.3
107.90 108.5
107.97 108.0
108.01 109.0
108.03 108.8
107.96 108.9
107.96 108.9
107.93 109.0
107.85 108.9
107.81 108.9

X4 Plane
spt phase

65.5
64.2
64.3
64.1
63.5
63.8
64.0
64.1
63.8
63.6
63.4
63.1
62.5
62.3
61.9
61.6
61.4
61.2
61.2
61.0
60.7
60.2
60.2
59.8
65.3
064.5
64.4
64.8
63.7
63.7
64.4
64.5
64.0
63.4
603.1
62.6
62.2
61.8
61.6
61.3
61.9
01.5
61.0
61.0
60.9
60.5
00.2
60.2
65.9
64.8
65.0
04.7
64.2
64.3
04.5
04.6
04.3
64.4
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116.30 1099
116.32 110.0
116.33 110.0
116.33 110.1
116.34 110.2
116.35 110.2
116.35 110.1
116.35 110.1
116.35 110.1
116.36 110.2
116.37 110.1
116.37 110.1
116.37 110.2
116.37 110.5
116.43110.7
116.38 110.9
116.41 111.1
116.40111.2
116.39 111.3
16361114
116.39111.4
116.20 108.1
116.15 108.0
116.09 107.6
116.32109.2
116.31109.0
116.33 108.9
116.34 109.0
116.34 109.1
116.36 108.8
116.38 108.9
116.39 109.0
116.40 108.9
116.42 109.0
116.42 109.1
116.40 109.2
116.42 109.1
116.43 109.1
116.38 109.2
116.39 109.2
116.39 1094
116.35 109.1
116.36 109.0
116.34 109.0
116.33 109.1
116.32 109.0
116.32 108.8
116.26 108.4
116.34 109.6
116.33 109.6
116.36 109.6
116.39109.5
116.40 109.5
11641 109.7
11643 109.9
116.45110.1
116.45110.0
116.46 110.1

0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.6!
0.64
0.67
0.70
0.73

0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.67

116.37
116.36
116.36
116.36
116.35
116.37
116.35
116.35
116.35
116.35
116.33
116.32
116.31
116.29

64.1
63.4
63.1
62.8
62.6
62.7
02.5
0l.8
62.1
61.9
62.0
61.9
61.0
61.2

Centerline Probe data
x/L. spl phase

-0.66
-0.61
-0.57
-0.52
-0.48
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.0l
0.60
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.16
1.20
1.25
1.2§5
1.30
1.34
1.39
1.43
1.48

105.2
104.9
108.9
112.0
1141
115.5
116.3
116.6
116.5
1159
114.7
112.8
109.9
105.3
102.6
107.1

110.9
113.4
114.9
1159
110.4
110.4
115.9
114.9
113.3
110.6
106.3
100.9
104.9
109.6
112.6
114.4
115.6
116.2
110.3
116.0
115.2
113.8
111.4
107.4
101.0
102.6
108.4
107.1

1111

113.6
115.1

116.1

116.5

324
335.0
304.6
291.7
284.0
279.8
276.0
272.8
2699
266.8
263.2
258.3
249.5
2279
169.5
126.0
1.7
104.0
100.1
96.8
94.0
91.5
89.1
86.3
82.60
76.4
62.1
12.5
310.5
291.9
2844
280.0
276.8
2743
272.1
270.0
267.8
205.0
260.5
250.9
216.5
130.8
112.4
117.3
106.9
101.8
98.6
96.1
94.2

11645 110.1
116.46 109.8
116.40 110.0
116.44 110.6
11644 1104
11644 1104
HO 45 HI0.S
116 40 110.6
116.42 110.5
116.40 110.5
116.39 110.5
116.39 1103
116.40 110.0
116.38 109.9



General Information:

Source Plane data = Planes 1 and 2
Exit Plane data = Planes 3 and 4

Plane locations (w. r. t. streamwise location of
linerx - 0.0)

plane 1: -7.75in.
Plane 3: 416.0

Planes 2 and 4 are 0.3 in. behind planes [ and 3,
respectively.
L-11.0in.

w =47 in.
h- 2.0in.

Hard wall

M~0.0

T-47F
1500 Hz
source plane data

y/w z/h spl phase

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.601
0.64
0.67
0.70
0.73
0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.006
0.10
0.13
0.16
0.19

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67
0.67
0.67
0.67
0.07
0.67
0.67

14582129
114.73 2113
114.85210.3
115.02 208.9
11523 207.8
115.42 2006.1
115.65 204.7
115.89 203.1
H6.19201.4
116.47 199.5
116.78 197.7
H7.11196.0
117.41 1943
117.73 192.8
118.07 191.3
1837 190.1
118.61 189.1
118.88 188.2
119,16 186.9
119.40 186.3
119.62 1854
119.85 184.8
120.01 183.8
120.13 183.5
114.53 213.1
114.63211.6
114.80 210.7
114.94 2093
11515 208.0
115.35206.5
115.56 205.0
115.82203.4
116.10 201.6
116.40 199.9
116.78 197.7
117.07 196.2
117.38 194.6
117.70 193.1
118.00 191.0
118.32 190.7
118.57 189.9
118.85 189.0
119.09 1879
119.37 187.1
119.61 186.3
11983 185.6
120.03 185.0
120.16 184.1
114422136
11458 2116
114.74 210.7
114.88 209.3
115.12207.9
115.33 200.5
115.54 2053

spl phase

114.5%
114.73
114.85
115.02
115.23
11542
115.65
115.89
116.19
116.47
116.78
117.11
117.41
117.73
118.07
118.37
118.61
11%.88
119.16
119.40
119.62
119.85
120.01
120.13
114.53
114.63
114.80
114.94
115.15
115.35
115.56
115.82
116.10
116.40
116.78
117.07
117.38
117.70
118.00
118.32
118.57
118.85
119.09
119.37
119.01
119.83
120.03
120.16
114.42
114.58
114.74
114.88
11512
115.33
115.54

5.8
54
S3
4.8
4.3
3.7
33
2.7
1.8
09
359.5
358.1
356.7
3582
3538
3523
3509
349.5
348.3
3472
346.0
3447
3433
343.0
8.5
8.2
7.7
73
6.7
6.0
S
43
35
23
09
359.7
358.2
356.7
355.2
3537
352.2
351.2
350.2
3485
347.6
3408
3451
343.7
10.2
98
94
89
8.2
75
6.7

0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
(.64
0.67
0.70
0.73

0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.04
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29

0.67
0.67
0.67
0.67
0.67
0.67
0.67
.67
0.67
0.67
0.67
0.07
0.67
0.67
0.67
0.67
0.67

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67
0.07
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67

115.82 203.7
116.08 202.1
116.45 200.1
116.77 198.7
117.03 196.4
117.43 195.4
117.73 193.3
118.07 192.4
118.29 191.4
118.58 189.9
118.88 188.7
1921 1879
119.36 187.4
119.57 186.7
119.77 186.0
120,01 1851
120,18 184.4

Exit Plane Data
X3 Plane
y'w z'h spl phase

117.66 2129
117.60211.3
117.52210.3
117.44 208.9
117.32 2078
117.19 200.1
117.02 2047
116.83 203.1
116.68 201.4
116.47 199.5
116.31 197.7
116.08 196.0
115.88 1943
115.70 192.8
11547 191.3
115.29 190.1
115.10 189.1
11494 188.2
114.82 186.9
114.70 186.3
114.59 1854
114.46 184.8
114.36 183.8
114.33 183.5
117.56 213.1
117.46 211.6
117.40 210.7
117.30 209.3
117.20 208.0
117.07 206.5
116.96 205.0
116,79 203.4
116.62 201.6
116.44 1999
116.29 197.7
116.10 196.2
115.87 194.6
115.67 193.1
115.47 191.6
115.31 190.7
115.14 189.9
115.04 189.0
11498 187.9
114.89 187.1
114.85 186.3
114.74 185.6
114.63 185.0
114.54 1841
117.42 213.6
117.36 211.6
117.27 210.7
117.19 209.3
117.09 2079
116.97 206.5
116.84 205.3
116.70 203.7
116.56 202.1
116.40 200.1

67

115.82
116.08
116.45
116.77
117.03
117.43
117.73
118.07
118.29
118.58
118.88
119.21
119.36
119.57
119.77
120.01
120.18

X4 Plane
spl phase

117.34
117.28
117.26
117.22
117.17
117.10
116.99
116.85
116.71
116.59
116.46
116.32
11616
116.00
115.87
115.79
115.70
115.64
115.65
115.72
115.55
112.00
11195
112.01
115.08
114.99
114.80
114.72
114.52
114.39
114.29
114.12
113.98
113.84
113.68
113.57
113.43
113.32
113.20
113.10
11298
112.63
112.59
112.53
112,52
112.46
112.45
112.34
115.13
115.03
114.90
114.78
114.63
114.43
114.20
114.03
113.97
113.86

57
4.7
3.6

2.1

“.

0.9

3594
3578

350.2
3547
3532
3525
3513
350.0
349.0
3479
346.3
3485

14.4
14.2
139
13.4
12.6
12.0
111
99
8.8
7.5
6.2
4.8
30
1.9
0.6
359.0
3574
356.1
3553
3548
3522
3.6
309.1
30587
10.6
98
8.6
7.5
6.5
5.0
33
1.6
359.6
357.6
355.1
3537
350.5
348.0
3453
3427
339.6
3347
3319
3288
3256
3224
3189
3154
11.4
10.8
9.9
8.8
7.6
6.4
5.2
3.6
1.5
359.6

0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.04
0.67
0.70
0.73

0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.67
0.67
0.67
0.67
0.67
0.67
0.67

116.26 198.7
116.07 196.4
11584 1954
115.66 193.3
115.48 192.4
115311914
11519 1899
115.22 188.7
115.07 187.9
11498 187.4
11491 180.7
114.87 186.0
114.74 185.1
H4.69 1844

Centerline Probe data
x/1. spl phase

-0.60
-0.61
-0.57
-0.52
-0.48
<043
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.61
0.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
111
1.16
1.20
1.25
1.25
1.30
1.34
1.39
1.43
1.48

1191
119.0
118.0
1158
112.7
110.8
112.3
1151
117.0
1178
117.4
116.0
113.2
109.3
109.1
113.0
115.9
117.6
118.2
117.8
116.3
113.5
109.7
109.1

112.8
Hs.6
117.3
117.8
117.3
1158
113.1

109.8
109.9
113.2
115.8
117.1

117.5
116.9
115.0
111.6
107.7
1097
113.6
112.s
115.4
1171

117.6
117.1

115.6

171.7
165.9
158.5
147.6
126.1
84.0
40.4
17.5
5.2
356.5
349.1
340.1
32587
294.0
237.6
204.5
189.0
180.0
173.1
166.4
158.1
144.4
114.2
59.5
249
9.1
359.6
3523
3450
3355
3199
287.3
237.2
200.1
191.6
182.60
174.7
167.0
158.2
141.0
99,1
438
18.6
249
10.2
1.5
354.7
348.0
340.5

113.76 357.5
113.68 355.2
113.56 352.8
113.49 350.2
11344 3479
113.40 345.5
113.33343.0
113.06 338.7
113.03 336.1
113.00333.4
112.99 330.7
112,97 328.2
112.93 3255
112.84 322.2



General Information: 0.22 0.67 11443

0.26 0.67 114.46
Source Plane data = Planes | and 2 0.29 0.67 11457
Exit Plane data = Plancs 3 and 4 0.32 0.67 114.65

0.35 0.67 114.66
Plane locations (w. r. 1. streamwise location of 0.38 0.67 11474
liner x = 0.0) 0.41 0.67 11484
plane 1: -7.75 in. 0.45 0.67 11499
Plane 3: +16.0 0.48 0.67 11514
Planes 2 and 4 are 0.3 in. behind planes | and 3, 0.51 0.67 11529
respectively. 0.54 0.67 11540
L=11.0in. 0.57 0.67 115.61
w 4.7 in. 0.61 0.67 11571
h-20in. 0.64 0.67 11588

0.67 0.07 11597
0.70 0.67 11599

0.73 0.67 116.05

Hard wall Exit Plane Data

M:-:0.0 X3 Plane
T 47F viw  z/h spl phase
2000 Hz 0.00 0.25 109.83
source plane data 0.03 0.25 109.74
y/w z/h spl phase  spl phase 0.06 0.25 109.04
0.00 0.25 11439 304 114391783 0.10 0.25 109.59
0.03 0.25 114.16 283 114161785 0.13 0.25 109.54
0.06 0.25 114.19 288 114191784 0.16 0.25 10946
0.10 0.25 11421 29.2 114.21 1787 0.19 0.25 109.36
0.13 0.25 114.25 299 114.25179.0 0.22 0.25 109.26
0.16 0.25 11430 30.8 114.30179.7 0.26 0.25 109.18
0.19 0.25 11439 32.0 114.39180.6 0.29 0.25 109.08
0.22 0.25 11447 333 114.47 181.1 0.32 0.25 109.00
0.20 0.25 11450 34.4 114.50182.2 0.35 0.25 10892
0.29 0.25 11458 35.7 114.58 182.6 0.38 0.25 108,78
0.32 0.25 114.68 37.3 114.68 1834 0.41 0.25 108.62
0.35 0.25 11470 38.4 114.70 183.5 0.45 0.25 108.51
0.38 0.25 114.77 39.8 114.77 183.2 0.48 0.25 10%.34
041 025 114.85 413 114.851838 0.51 0.25 108.21
045 0.25 11495 429 114951847 0.54 0.25 108.16
0.48 025 115.07 445 115.07 186.3 0.57 0.25 108.08
050 0.25 11523 46.3 115231881 0.61 025 108.04
0.54 0.25 11538 47.8 115381914 0.64 0.25 108.01
(157 0.25 11547 49.0 115471939 0.67 0.25 10799
0.61 0.25 115.60 50.2 115.60196.5 0.70 0.25 107.94
0.64 0.25 11568 51.0 115.68 1994 0.73 0.25 10791
0.67 0.25 11574 51.8 115.74201.9 0.00 0.50 109.77
0.70 0.25 11590 52.8 115.90203.1 0.03 0.50- 109.65
0.73 0.25 11594 53.3 115942058 0.00 0.50 109.57
(.00 0.50 114.36 30.3 114.36 180.9 0.10 0.50 109.51
0.03 0.50 114.17 28.6 114.17 180.5 0.13 0.50 10947
0.06 0.50 114.19 29.0 114.19180.6 0.16 0.50 109.40
0.10 0.50 11421 294 114.21 1805 0.19 0.50 109.29
0.13 0.50 11425 30.1 114.25181.1 0.22 0.50 109.18
0.16 0.50 11430 31.1 114301818 0.26 0.50 109.14
0.19 0.50 11438 32.5 114.38 1824 . 0.29 0.50 109.06
022 0.50 114.46 33.8 114.46182.7 0.32 0.50 10894
0.26 0.50 11449 348 1i4.49183.8 0.35 0.50 108.86
0.29 0.50 114.57 36.2 114.57 185.0 0.38 0.50 108.71
0.32 0.50 114,68 37.7 114.68 185.6 0.41 0.50 108.59
0.35 0.50 114.67 38.7 114.67185.6 0.45 0.50 108.46
038 0.50 114.76 40.3 114.76 184.9 0.48 0.50 108.34
041 050 114.85 41.8 114.85185.4 0.51 0.50 108.24
0.45 0.50 11497 435 114.97186.2 0.54 0.50 108.18
0.48 0.50 115.08 454 115.08 187.5 0.57 0.50 108.11
0.51 0.50 11522 475 115.221895 0.61 0.50 108.06
0.54 0.50 11538 49.0 11538 1948 0.64 0.50 108.08
0.57 0.50 11550 50.3 115501974 0.67 0.50 108.15
0.61 0.50 11561 51.4 115.61200.0 0.70 0.50 107.99
0.64 0.50 115.73 52.4 115.73202.9 0.73 0.50 107.86
0.67 0.50 115.78 53.0 115.782054 0.00 0.67 109.62
0.70 0.50 11587 54.2 115.87206.1 0.03 0.67 109.57
0.73 0.50 11593 S4.3 115932079 0.00 0.67 10943
0.00 0.67 11430 30.8 114.30183.1 0.10 0.67 10940
0.03 0.67 114.09 29.0 114.09183.2 0.13 0.67 109.34
0.06 0.67 114.13 29.4 114.13 1825 0.16 0.67 10931
0.10 0.67 114.15 298 114.15183.0 0.19 0.67 109.22
0.13 0.67 114.20 30.5 114.20 183.4 0.22 0.67 109.15
0.16 0.67 114.26 31.5 114.26 183.8 0.26 0.67 109.06
0.19 0.67 11435 33.0 114.351843 0.29 0.67 109.00

343
354
36.7
38.2
39.2
40.7
423
44.1
459
47.6
49.1
50.0
51.6
S52.8
53.9
54.4
54.8

114.43 185.1
114.46 186.1
114.57 187.3
114.65 187.4
114.66 187.5
114,74 180.7
114.84 187.4
114.99 188.1
115.14 188.6
115.29 190.9
115.40 197.8
115.61 200.0
115.71201.8
115.88 204.4
115.97 207.8
115.99 208.3
110.05 210.0

X4 Plane
spl phase

304
28.3
28.8
292
299
30.8
320
333
344
35.7
37.3
384
39.8
41.3
429
445
46.3
47.8
49.0
50.2
51.0
51.8
52.8
533
303
28.6
29.0
294
30.1
31.1
325
338
348
36.2
377
387
40.3
41.8
435
454
47.5
49.0
50.3
51.4
52.4
53.0
54.2
54.3
30.8
29.0
294
29.8
305
315
33.0
343
354
30.7

68

109.55 189.9
109.47 190.1
109.42 190.8
109.39 191.9
109.46 193.4
109.47 195.1
109.39 196.1
109.33 196.4
109.23 197.0
109.16 197.9
109.07 199.0
109.00 199.8
108.86 200.1
108.73 201.3
108.74 203.3
108.69 205.6
108.65 207.8
108.65211.0
108.86 216.4
109.12222.2
108.81219.8
112.63 128.7
112.86 126.8
113.14 125.5
111.65136.7
111.69135.9
111751353
111.84 134.7
111.91 134.2
111.91 1343
111.91 1347
111.86 134.6
111.79135.1
111.72135.6
111.64 136.0
111.52136.4
111.45137.1
111.34 137.8
111.28 1384
111,18 139.1
111,14 1393
111.52 136.6
111.46 136.5
111421364
111.39136.1
11148 135.7
111.65 134.1
111.96 132.3
111.46 138.7
111.48 138.3
111.52137.7
111.57 137.2
111.62 136.8
111.67 136.8
111.67 137.2
111.681374
111.53 138.5
111.46 138.9

0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73

0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.67
0.67
0.67
0.67
0.67
0.67
0.67

108.87
108.74
108.02
108.55
108.38
108.20
108.11
108.14
107.99
108.02
108.03
108.12
107.93
107.83

382
39.2
40.7
423
441
45.9
47.6
49.1
50.60
51.0
528
339
544
S48

Centerline Probe data
x/L. spl phase

-0.00
-0.61
-0.57
-0.52
-0.48
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.6l
0.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.16
1.20
1.25
1.25
1.30
1.34
1.39
1.43
1.48

110.6
110.3
H4.6
117.1
117.6
1104
113.2
108.3
111.0
115.3
117.1
117.1
1151
110.9
108.3
113.3
116.5
117.4
116.5
113.7
9.3
110.6
114.9
117.2
117.4
116.0
112.5
108.0
112.2
115.9
117.4
117.1
114.9
110.7
109.2
113.9
116.8
117.7
116.7
113.9
108.8
109.7
114.0
113.2
116.3
117.2
116.0
112.8
108.2

17.3
310.1
275.5
260.8
251.2
2415
2238
176.6
109.8

85.8

74.8

65.7

S3.5

28.1
3204
275.1
259.0
249.8
240.2
224.1
184.8
119.5
90.3
77.7
68.0
57.5
36.9
3439
287.2
266.3
255.6
246.4
233.0
204.8
138.4
98.3
83.2
74.2
65.2
50.7

13.6
301.2
271.5

275.6
261.6
253.4
2443
228.1
189.4

111.34 139.6
111.23 140.1
111.12 140.6
111.03 141.4
110.89 142.3
110.73 143.4
110.59 144.2
110.91 141.2
110.79 141.8
110.77 142.1
110.74 1422
110.70 141.7
110.81 140.7
111,12 1385



General Information:

Source Plane data = Planes | and 2
Exit Planc data = Planes 3 and 4

Plane locations (w. r. t. streamwise location of
liner x = 0.0)

plane 1: -7.751n.

Plane 3:
Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
L= 11.0in.

w=4.7in.
h <20in.

Hard wall

M=0.0

T=47F
2500 Hz
source plane data

v/w z'h spl phase  spl

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.01
0.04
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
0.10
0.19
0.22

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67
0.07
0.67
0.67
0.67
0.67
0.67
0.67

+16.0

109.11 147.8
109.37 145.7
109.44 1458
109.54 1456
109.66 145.5
109.76 145.5
109.86 145.7
109.96 145.8
1011 1456
110.25 1457
110.4] 146.0
110.58 145.9
110.75 146.1
110,92 146.4
11109 1408
111.25147.5
111.40 148.3
111.54 1492
111.74 1498
111.90 150.2
112.07 150.5
112.21 1508
11231 151.5
11242 151.0
109.03 147.1
109.29 145.0
109.37 145.6
10949 1455
109.61 145.5
109.72 145.6
109.82 145.9
109.94 146.1
110.08 146.0
110.22 146.1
110.37 146.3
110.57 146.2
110.72 146.5
110.89 146.9
L11.06 147.5
111.24 148.5
111.39 1499
111.57 150.8
111.74 151.3
1192 151.8
112.07 152.5
112.23 152.7
112.34 153.0
11245 153.1
109.05 147.0
109.33 1459
109.40 145.9
109.50 145.8
109.62 145.8
109.73 145.9
109.81 146.3
109.93 146.5

phase
109.11 348.3
109.37 348.0
109.44 347.7
109.54 347 .4
109.66 3471
109.76 347.0
109.86 346.9
109.96 346.8
110.11 346.5
110.25 340.2
110.41 345.7
110.58 3454
110.75 344.6
110.92 344.2
111.09 3439
111.25 343.7
111.40 3438
111.54 3442
111.74 344.6
111.90 3449
112.07 3454
112.21 345.6
112.31 3454
112.42 3457
109.03 351.1
109.29 350.9
109.37 350.7
109.49 350.5
109.61 350.3
109.72 350.0
109.82 349.7
109.94 349.2
110.08 349.3
110.22 348.9
110.37 348.5
110.57 347.9
110.72 3473
110.89 347.0
111.06 346.6
111.24 340.7
111.39 340.8
111.57 347.7
111.74 348.3
111.92 348 4
112.07 349.2
112.23 349.5
112.34 3489
112.45 3489
109.05 353.8
109.40 353.4
109.50 353.2
109.62 352.9
109.73 3528
109.81 3525
109.93 352.1

0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73

0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.67
0.67
0.67

110.08 146.4
110.21 140.6
110.38 146.7
110.56 146.6
110.72 147.0
110.90 147 4
111.06 148.1
121 149.0
111.36 1499
H1.52 1508
111.67 151.6
111.85152.0
112.00 152.8
112151534
12311533
112.42 1534

Exit Plane Data

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
(.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.00
.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32

X3 Plane
y/w z'h spl phase

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67

11042 147.8
11047 145.7
110.52 145.8
110.55 145.6
110.60 1455
110.63 [45.5
110.65 1457
110.70 1458
110.71 145.6
110.74 145.7
110.74 146.0
110.79 145.9
110.81 140.1
110.81 1404
110.82 146.8
110.82 1475
110.80 148.3
110.74 1492
110.70 149.8
110.66 150.2
110.61 150.5
110.56 150.8
110.54 151.5
110.46 151.6
110.61 147.1
110.68 145.6
110.69 145.6
110.75 145.5
110.78 145.5
110.79 145.6
110.80 1459
110.83 146.1
110.84 146.0
110.83 146.1
110.84 [46.3
110.87 146.2
11092 146.5
110.92 146.9
11094 1475
110.94 148.5
110.92 1499
110.81 150.8
110.76 151.3
110.72 151.8
110.68 152.5
110.58 152.7
110.57 153.0
11052 153.1
110.75 1476
110.78 1459
110.82 1459
110.84 145.8
110.87 145.8
11091 1459
110.92 1463
110.92 146.5
110.91 146.4
110.91 140.6
110.93 146.7
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110.08 351.9
110.21 351.7
110.38 351.0
110.56 350.4
110.72 3498
110.90 349.3
111.06 349.0
111.21 3489
111.36 3492
111,52 350.7
111.67 350.9
111.85351.3
112.00 351.7
112,15 35222
112,31 351.6
112.42 351.6

X4 Plane
spl phase

110.84 1.3

110.86 1.3

110.86 1.3

11084 1.4

11082 1.6

110.79 1.6

11077 1.2

1079 0.6

H10.79 0.2

110.80 359.8
110.79 359.4
110.80 358.9
110.81 358.3
110.84 358.6
110.83 359.0
110.78 359.3
110.76 359.3
110.69 359.9
1054 1.6

11032 33

11049 15

112,17 328.8
112.07 327.1
111.94 325.6
112.70 3433
112.73 342.9
112.76 342.5
112.79 342.0
112.81 341.5
112.80 341.1
112.77 340.7
112.76 340.2
112.73 340.0
112.70 339.7
112.68 339.3
112.64 339.1
112.60 338.8
112.57 3385
112.53 3384
112.49 338.2
112.45 337.9
112.44 336.1
112.38 335.7
112.39 3355
112.33 334.6
112.25 3339
112193328
112113314
112.69 3448
112.74 3449
112.76 344.5
112.78 344.1
112.81 343.8
112.83 343.5
112.83 343.8
112.84 343.8
112.79 343.5
112.76 343.2
112.73 3429

0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73

0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.07
0.67
0.67
0.67
0.67
0.67

110.95 146.6
111.01 147.0
111.01 1474
111.03 148.1
111.03 149.0
111.01 1499
110.89 150.8
11083 151.6
110.79 152.0
110.71 1528
110.65 153.4
110.65 153.3
110.61 153.4

Centerline Probe data
x/1. spl phase

-0.66
-0.61
-0.57
-0.52
-0.48
-0.43
-0.39
-0.34
-0.30
-0.28
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.61
0.60
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.16
1.20
25
a5
30
34
1.39
1.43
1.48

I
1.
1.
1.

116.7
Hie.1

114.0
112.6
114.3
116.2
116.1

1142
111.3
1118
114.7
115.7
1149
1129
112.5
114.4
115.5
114.7
112.1

110.3
113.0
115.0
115.0
113.1

110.5
111.7
114.1

114.7
113.2
110.3
110.4
113.3
114.5
113,06
110.9
109.4
112.3
114.2
114.1

112.0
109.6
111.6
113.8
113.8
114.8
113.8
1109
110.4
113.1

145.8
127.1
97.9
S0.8
0.7
340.5
319.5
2955
2540
197.4
162.8
141.0
118.4
8S.1
37.0
3599
3308
3159
285.8
2319
184.5
159.2
139.5
115.0
71.7
19.1
348.0
327.1
304.4
206.9
210.2
174.0
152.8
131.8
100.2
46.9
2.6
338.3
318.1
291.5
2429
191.7
164.2
173.1
1521
131.2
97.1
394
29

11271 3428
112,67 3424
112.03 3423
112.60 342.1
112.55342.1
112.52 342.0
112,53 340.6
112.47 340.3
112.49 340.1
112,41 3398
11237 339.2
112.30 338.4
112.26 337.1



General Information: 0.64 0.50 110.16134.3 110.33 134.6
0.67 0.50 110.04 1354 110.40134.2

Source Plane data = Planes 1| and 2 0.70 0.50 110.05135.3 110.36 133.7
Exit Plane data = Planes 3 and 4 0.73 0.50 110.06 135.% 110.39 1335
0.77 0.50 110.14 1348 110.44 133.1
Planc locations (w. r. L. streamwise location of 0.80 0.50 110.21 1354 110.61 133.0
liner x = 0.0) 0.83 0.50 110.25135.6 110.70 133.6
plane 1: -7.75 in. 0.86 0.50 110.30135.7 110.80 133.6
Plane 3: +16.0 0.89 0.50 110.351359 11091 133.0
Planes 2 and 4 arc 0.3 in. behind planes | and 3, 093 0.50 11040136.2 11102 133.7
respectively. 096 050 110451364 111.14 1338
L 11.0in 0.99 0.50 110.50136.7 111.26 1339
w - 4.7 in, Centerline Probe data
h 2.0in. x/L. sp! phase
-0.70 1159 113.2
flardwall -0.66 116.1 1128
M- 01 -0.61 116.2 1119
T - 68 F -0.57 116.2 111.4

-0.52 116.2 1103
-0.48 1159 1094

500 Hz -0.43 115.6 1089
-0.39 115.1 108.5
source plane data -0.34 114.0 1075
-0.30 113.9 106.1
y/w z'h spl phase  spl phase -0.25 113.0 104.6
0.03 0.50 116.22 1147 116.06 1149 -0.20 1119 103.0
0.06 050 116.04 1144 115931144 -0.16 110.5 1009
0.10 0.50 11595114.1 115901143 -0.11 108.7 97.5
0.13 050 115911142 115871139 -0.07 1064 920
0.16 0.50 11594 114.1 11588 1137 -0.02 103.4 Bi8
0.19 0.50 11588 113.4 115891131 0.02 995 576
0.22 0.50 115931140 11585113.0 0.07 982 109
0.26 0.50 11591 1133 11579 113.6 0.11 101.6 3352
0.29 0.50 11591 1139 115821134 0.16 105.2 3209
0.32 0.50 11593 1133 115871132 0.20 t07.8 313.7
0.35 0.50 11594 113.2 11589 113.1 (.25 109.8 310.5
0.38 0.50 11593 112.7 1591 1129 030 111.3 308.1
041 050 11599 112.7 115901129 0.34 112.5 3063
045 0.50 11597 112.7 115831134 0.39 113.5 3052
048 0.50 116.04 113.0 115881133 0.43 1143 3043
0.51 050 115911132 115911132 0.48 1149 303.6
0.54 050 116.00113.5 115921130 0.52 1153 304.0
0.57 0.50 116.06 113.1 115931129 0.57 115.6 303.0
0.61 0.50 116.05113.1 11599113.0 0.61 1159 3033
0.64 050 116.11 113,71 11603 1129 0.66 116.0 303.0
0.67 0.50 116.10 [13.0 116.01 1135 0.70 116.0 302.8
0.70 050 11611 1129 115991132 0.75 1158 302.6
0.73 0.50 116.08 113.2 116.03 113.1 0.80 1155 302.5
0.77 0.50 11610 {13.1 116.04 1129 0.84 1151 303.1
0.80 0.50 116201133 1l16.11 1134 0.89 114.5 303.3
0.83 0.50 116241134 116.15113.5 0.93 113.8 3029
0.86 050 11628 1135 116.19 113.6 098 112.8 302.0
0.89 0.50 116.33113.7 116.23 113.7 1.02 111.6 301.6
0.93 0.50 116.37 1138 11627 1139 1.07 110.1 300.8
096 0.50 11642 114.0 116.32114.0 111 108.3 2999
0.99 0.50 11648 114.1 11637 114.2 1.16 105.5 298.3
Exit Plane Data 1.20 101.6 293.7
X3 Plane X4 Plane 1.25 942 2733

y/w z'h splphase splphase 1.30 924 1706
0.03 0.50 110.29 138.5 110.08 142.7 1.34 1009 144.6
0.06 0.50 110.15137.6 109.97 141.9 1.39 105.1 138.6
0.10 0.50 110.07 137.1 109.91 141.0 1.43 108.0 1358
0.13 0.50 110.01 136.4 109.87 140.0 1.48 110.0 1351
0.16 0.50 110.01 136.2 109.82 140.0 1.52 111.5 1349
0.19 0.50 110.04 135.6 109.83 139.5 1.57 1129 134.6
0.22 0.50 109.90 136.9 109.81 138.5 1.61 113.8 1351
0.26 0.50 10996 136.1 109.82 138.1 1.66 114.6 1339
0.29 0.50 109.92 1357 109851376 1.7 1151 135.0

0.32 0.50 10997 135.7 109.90 137.0
0.35 0.50 110.00 I135.1 109921364
0.38 0.50 10997 1348 10992 136.1
0.41 0,50 110.01 134.8 109.88 1364
0.45 0.50 10991 135.2 10993 1358
0.48 0.50 10996 1352 109931353
0.51 0.50 109.99 135.1 10999 135.1
0.54 0.50 110.02 135.1 110.00 134.0
0.57 0.50 110.10135.5 110.10 134.6
0.61 0.50 110.17 134.7 [10.13 1347
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General Information:

Source Plane data = Planes | and 2
Exit Plane data = Planes 3 and 4

Planc locations (w. 1. t. streamwise location of
liner x = 0.0)

plane I: -7.75 in.
Plane 3: +16.0

Planes 2 and 4 are 0.3 in. behind planes 1 and 3.
respectively.
L= 110in.

w =47 in.
h=2.0in.

Hardwal!
M = 0.1
T=68T

1000 Hz
source planc data

y/w z/h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
045
0.48
0.51
0.54
0.57
0.6
0.64
0.07
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50

114,15 3439
113.61 340.7
113753418
113.83 342.6
113.89 342.8
113.97 342 4
113.94 341.6
113.94 342.0
113.93 343.1
113.95342.4
114.01 3423
113.82 341.1
113.76 339.4
113.78 338.6
113.83 338.3
113.83 3394
113.80 338.6
113.81 337.0
113.76 337.2
113.71 3355
113.59 3348
113.60 334.1
113.26 332.6
112.89 3275
113.14 329.1
113.04 327.7
112.93 326.2
112.81 324.6
112,69 323.0
112.56 321.3
112.42319.5

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
041
0.45
048
0.51
0.54
0.57
0.61
0.64

X3 Plane
y/w z'h splphase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.98 41.2
114.00 409
113.97 40.2
114.02 39.6
113.99 39.5
114.00 39.2
113.96 40.5
113.97 40.1
113.98 39.2
113.96 38.9
114.03 38.5
11398 378
114.00 37.7
113.94 395
113.97 38.8
113.97 38.7
114.04 38.1
114.06 37.7
114.12 374
114.17 36.6

spl phase

113.99 347 .4
113.27 335.0
113.25335.7
113.28 3355
113.12 336.0
113.29 3352
113.26 336.3
113.41 338.0
113423385
113.42337.9
113.58 338.3
113.43 3384
113.68 338.3
113.68 339.7
113.78 339.7
113.83 3394
113.98 339.2
114.02 338.5
114.09 336.2
114.04 335.2
114.03 337.0
114.053306.1
114.16 335.5
114.11 3343
114.39 3355
114.49 335.1
114.58 334.8
114.09 3344
114.79 334.0
114.90 333.6
115.01 333.2

X4 Plane
spl phase

114.14 47.5
114.13 46.5
114.10 45.8
114.08 44.6
114.08 44.4
114.02 448
114.00 43.7
114.02 428
114.03 419
114.00 41.5
114.04 40.8
114.03 404
113.94 41.0
113.98 40.0
113.97 39.4
113.97 38.7
113.98 38.2
114.04 372
114.07 38.6
114,13 385

0.67
0.70
0.73
0.77
0.80
0.83
0.860
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

114.08
114.06
14.14
114.13
114.17
114.20
114.22
114.25
114.28
114.30
114.33

39.4
384
379
37.7
38.0
38.0
38.1
382
382
383
384

Centerline Probe data
x/1. spl phase

-0.70
-0.66
-0.0l
-0.57
-0.52
-0.48
-(1.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
.34
0.39
0.43
0.48
0.52
0.57
0.61
0.66
0.70
0.78
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.16
1.20
1.25
1.30
1.34
1.39
1.43
1.48
1.52
1.57
1.61
1.66
1.70

113.8
119
109.0
1048
1029
107.0
10.6
113.0
114.5
P85
116.0
116.0
1155
114.0
1131
110.8
107.0
102.2
104.2
104.0
112.0
114.1

1153
110.0
116.2
116.0
115.3
4.0
112.1

1089
103.6

99.2

105.9
110.3
112.9
114.5
115.5
116.0
116.0
1155
114.6
1129
110.4
106.0
974

101.9
108.3
1.8
114.0
115.2
115.9
116.1
115.8
115.0

3394
3352
3258
302.3
248.2
210,0
195.1
189.3
184.9
181.7
179.3
177.0
174.9
172.1
169.4
164.4

198.6
191.0
153.5
60.3
44.6
395
38.7
39.2
38.3
37.3
37.0
358
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114.17
114.11
114.06
114.02
114,14
114.17
114,19
114.22
114.25
114.28
114.32

37.6
36.7
303
35.0
306.0
357
358
353
3501
349
348



General Information: 0.67 0.50 116.85338.0 116.393275
0.70 0.50 116.79335.7 116.24 323.7

Source Plane data ~ Planes 1 and 2 0.73 0.50 116.78 333.6 116.03 319.6
Exit Plane data = Planes 3 and 4 0.77 0.50 116.54330.3 115.75315.0
0.80 0.50 116.37328.3 115493114
Plane locations (w. r. t. streamwise focation of 0.83 0.50 116.24326.2 11521 307.1
liner x = 0.0) 0.86 0.50 116.11324.0 114903028
plane 1: -7.75 in. 0.89 0.50 11597 321.8 114.582983
Plane 3: 416.0 0.93 0.50 115833195 114.24 2938
Planes 2 and 4 arc (.3 in. behind planes | and 3. 0.96 0.50 115.69317.2 113.892892
respectively. 0.99 0.50 115553149 113.51284.06
[. 110iIn. Centerline Probe data
w o 4.7in. %/L. spl phase
h - 2.01n. -0.70 109.2 1469
-0.66 113.3 121.6
Hardwall -0.01 116.2 110.6
M=0.1 -0.57 117.0 1044
T 68 F -0.52 118.0 999

-0.48 1173 953
-0.43 1156 89.1
-0.39 1125 788

1500 Hz -0.34 107.7 485
source plane data -0.30 107.5 3424
yiw z/h spl phase  spl phase -0.25 1124 3111
0.03 0.50 104.49 149.1 105.10 148.4 -0.20 1155 2990
0.06 0.50 104.79 1484 105.30 146.9 -0.16 117.2 2937
0.10 0.50 10492 148.6 105.48 146.9 0.1 117.6 289.2
0.13 0.50 105.05 148.7 105.67 146.7 -0.07 117.0 2854
0.16 0.50 105.24 148.6  105.88 146.5 -0.02 1152 2797
0.19 0.50 10550 148.4 1006.13 140.4 0.02 1119 266.7
(.22 0.50 105.84 148.1 106.37 147.0 0.07 107.2 2314
0.26 0.50 106.19 148.0 106.62 147.0 0.11 108.3 168.7
0.29 0.50 106.52 148.8 106.93 147.2 0.16 1129 1422
0.32 0.50 106.92 148.2 107.29 147.2 0.20 1159 132.0
0.35 0.50 107.28 148.0 107.68 147.2 0.25 1174 1208
0.38 0.50 107.73 147.2 107.95 146.7 0.30 117.7 1236
0.41 0.50 108.13 146.7 108.29 146.7 034 117.0 1193
0.45 0.50 108.53146.5 108.58 1474 0.39 1151 113.1
0.48 0.50 108.88 146.3 108.92 1473 0.43 111.7 100.2
0.51 0.50 109.21 146.9 109.21 146.9 0.4% 1068 03.1
0.54 0.50 109.56 146.5 109.50 146.5 0.52 1082 09
0.57 0.50 10988 146.2 109.83 146.3 0.57 113.0 3346
0.61 0.50 110.15145.8 110.121459 0.61 1159 3249
0.64 050 110451456 110431453 0.66 1174 3198
0.67 0.50 110.70 145.1 110.64 146.5 0.70 117.8 3163
0.70 0.50 11095 144.8 110.84 146.0 0.75 117.0 3124
0.73 0.50 111.16145.0 111.04 1458 0.80 115.1 300.4
0.77 0.50 111.44 1442 111.20145.5 084 111.6 296.0
0.80 0.50 112.03144.0 111.77 1455 0.89 106.3 261.1
0.83 0.50 112.37143.6 112.07 1453 0.93 107.8 193.0
0.86 0.50 112.72 1433 11238 145.1 098 112.8 167.0
0.89 0.50 113.06 142.9 112.68 144.9 1.02 115.7 1579
0.93 0.50 113.40142.5 112.99 1447 1.07 117.2 153.0
0.96 0.50 113.75142.2 113.30144.5 1.11 117.4 1495
0.99 0.50 114.09 141.8 113.61 1443 1.16 116.6 147.4
Exit Plane Data 1.20 1145 143.0

25 1106 130.8
30 1046 873
34 1079 160

X3 Plane X4 Plane 1.

y/w z/h spiphase spl phase 1.

0.03 0.50 11840 7.8 116.79 27.9 1.
0.06 0.50 11839 64 11695 259 1.39 113.1 355.8
0.10 0.50 11843 53 117.15 234 1.43 1159 348.0
0.13 050 11841 4.1 117.25 208 1.48 117.2 3455
0.16 0.50 11839 2.6 117.32 19.0 1.52 117.3 3454
0.19 0.50 11834 14 11741 177 1.57 116.3 342.0
022 0.50 118.30 2.4 11749 143 1.61 113.8 3358
0.26 0.50 11820 0.3 117.52 109 1.06 1094 321.0
0.29 0.50 118.133584 11753 7.7 1.70 104.6 265.9
0.32 0.50 118.03356.2 117.54 4.2
0.35 0.50 117.94354.0 11754 08
0.38 0.50 117.83351.9 117.50358.2
0.41 0.50 117.67349.7 117.47356.7
0.45 0.50 117.54350.7 117.38352.9
0.48 0.50 117.38347.9 117.31349.2
0.51 0.50 117.233455 117.23 3455
0.54 0.50 117.09343.1 117.13 342.1
0.57 0.50 117.01 340.8 117.06 3384
0.61 0.50 117.06338.8 116.89336.7
0.64 0.50 117.03336.5 116.55331.6
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General [nformation:

Source Plane data = Planes | and 2
Exit Plane data = Planes 3 and 4

Plane locations (w. r. t.streamwise location of
liner x = 0.0)

plane I -7.75in.

Plane 3: +16.0

Planes 2 and 4 are 0.3 in. behind planes | and 3.
respectively.

L=110in.

w =47 in.

h-20in.

Hardwall
M = 0.1

T-68F
2000 Hz

source plane data

v/w z'h spl phase  spl phase
0.03 0.50 11695 21.5 118.17 24.0
0.06 0.50 11653 17.5 11818 11.7
0.10 0.50 116.58 18.8 118.10 122
0.13 0.50 116.65 20.t 118.03 12.9
0.16 0.50 11672 21.5 11794 142
0.19 0.50 116.08 224 117.82 149
0.22 0.50 116.67 233 117.73 17.0
0.26 0.50 116.68 244 117.61 198
0.29 0.50 116.66 27.1 117.51 21.0
0.32 0.50 116.65 27.9 117.40 227
0.35 0.50 116.66 29.0 117.27 243
038 0.50 116.59 29.6 117.16 26.3
041 0.50 116.55 30.5 117.03 284
0.45 0.50 116.50 32.1 116.84 324
0.48 0.50 116.54 338 116.77 35.2
0.51 0.50 116.65 37.7 116.65 37.7
0.54 0.50 116.72 39.2 116.64 40.5
0.57 0.50 110.78 40.7 116.63 43.0
0.61 0.50 116.88 42.2 110.59 445
0.64 0.50 116.88 42.9 116.60 46.1
0.67 0.50 11693 442 116.64 51.2
0.70 0.50 117.00 45.3 116.77 53.2
0.73 0.50 116.79 452 116.84 547
0.77 0.50 116.25 42.0 116.80 54.7
.80 0.50 116.79 48.5 116.68 62.8
0.83 0.50 116.80 50.0 116.70 66.5
0.86 0.50 116.82 51.5 11672 70.3
0.89 0.50 116.84 53.0 116.76 74.2
0.93 0.50 116.80 545 116.80 78.3
0.96 0.50 116.88 56.0 116.84 82.5
0.99 0.50 116.90 57.5 11690 86.8

Exit Plane Data

X3 Plane X4 Plane

y/w z'h splphase spl phase
0.03 0.50 117.20302.2 116.20315.5
0.06 0.50 117.20301.3 116.22313.6
0.10 0.50 117.11300.3 11629 311.2
0.13 0.50 117.06299.1 116.32309.0
0.16 0.50 117.07297.9 116353084
0.19 0.50 117022979 116.37 308.5
0.22 0.50 116.91301.2 116.306 3069
0.26 0.50 116.85300.2 116.36305.2
0.29 0.50 116.78299.7 116.32 303.0
0.32 0.50 116.69299.3 116.303024
0.35 0.50 116.542993 116.27 301.3
0.38 0.50 116452991 116.21301.3
0.41 0.50 116.37297.7 116.10302.2
0.45 0.50 116.18301.1 116.08301.0
0.48 0.50 116.06299.6 116.00 300.0
0.51 0.50 115922991 11592299.]
0.54 0.50 115.75298.8 115.86298.1
0.57 0.50 115612992 115.82297.0
0.61 .50 115403024 115.852984
0.64 0.50 115213044 116412955
0.67 0.50 114923107 116.44 2941

0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

11473 3123
114.61 313.5
114.60 300.4
114.19313.3
113.96 3153
113.71317.4
113.46 319.7
113.20 322.0
112933245
11266 327.1

Centerline Probe data
x/L spl phase

-0.70
-0.66
-0.01
-0.57
-0.52
-0.48
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.01
0.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.16
1.20
1.2§
1.30
1.34
1.39
1.43
1.48
1.52
1.57
.01
1.66
1.70

116.7
1164
114.4
110.7
1093
113.2
116.0
116.9
116.4
114.0
109.7
109.4
113.7
116.1
116.7
115.7
1128
108.8
110.9
114.6
116.3
116.3
114.7
110.9
108.1

112.2
115.4
116.6
116.2
1139
109.6
109.0
113.3
115.8
116.5
115.5
112.6
108.2
110.5
114.4
1163
116.4
114.8
110.8
106.8
111.6
115.1

116.4
115.9
113.5
108.4
108.3
113.4
115.9

37.7
29.1
16.6
349.7
2909
2522
236.3
2279
218.7
204.8
173.5
109.7
704
62.8
54.3
454
28.8
346.5
289.5
2006.1
254.6
246.0
2359
213.7
155.6
109.7
92.5
854
76.4
64.0
34.6
330.3
296.5
2828
275.7
2073
2518
209.0
149.1
125.7
114.7
108.4
100.0
81.2
20.7
329.5
3137
3054
299.1
291.3
201.2
187.6
157.0
145.9

73

116.43 2932
116.48 291.7
116.73 289.9
116.53 291.1
116.60 290.4
116.67 289.7
116.75 289.0
116.83 288.4
116.92 287.8
117.02 287.2



General Information: 0.64 0.50 113.60219.2 113.742179
0.67 0.50 113.43223.8 113.70215.8

Source Plane data = Planes | and 2 0.70 0.50° 113.35222.3 113.612139
Exit Plane data = Planes 3 and 4 0.73 0.50 113322212 113.54211.7
0.77 0.50 11350218.6 113.492094
Plane locations (w. 1. 1. streamwise location of 0.80 0.50 113.35219.2 113.472089
liner x = 0.0} 0.83 0.50 113312189 113.452074
plane 1: -7.75 in. 0.86 0.50 113262187 113.42200.0
Plane 3: +16.0 0.89 0.50 113.222184 113.40204.6
Planes 2 and 4 are 0.3 in. behind planes | and 3, 093 0.50 113172183 113.38203.2
respectively. 0.96 0.50 113122182 113362018
I 11.0in. 0.99 0.50 113.07218.1 113.35200.5
w - 4.7 in. Centerline Probe data
h- 2.0in. x/L spl phase

-0.70 113.7 2808
-0.66 111.6 235.8

Hardwall -0.61 113.6 186.0
M-01 . -0.57 116.1 160.8
T-68F -0.52 116.6 1429

-048 1183 1227
-0.43 112.0 88.2
-0.39 1125 373

2500 Hz -0.34 1153 2.0
source plane data -0.30 116.6 341.6
viw z’h spl phase  spl phase -0.25 116.0 3237
0.03 0.50 113.01 2854 113.45288.2 -0.20 113.6 2978
0.06 0.50 113.28283.8 113.67 284.8 016 111.2 2476
0.10 0.50 113.24284.0 113.00284.4 <010 T13.0 198.5
0.13 0.50 113.19283.8 113.68284.0 -0.07 116.0 175.1
0.16 0.50 113.19283.5 113.70283.5 -0.02 116.5 1590
0.19 0.50 113.232829 113.71 2829 0.02 1152 138.2
0.22 0.50 113.27282.5 113.69283.1 0.07 112.7 102.7
0.26 0.50 113.29281.8 {13.682834 0.11 1129 531
0.29 0.50 113.31283.1 113.70 282.0 0.10 1152 224
0.32 0.50 113362821 113.71282.1 0.20 1158 34
0.35 0.50 113.43281.6 113.74281.4 025 1145 3445
0.38 0.50 [13.53280.5 113.75280.8 030 111.4 312.0
041 050 113.62279.7 113.76 280.4 0.34 111.1 2519
045 0.50 113.672794 113.742819 039 114.6 2151
048 0.50 113.74279.0 113.73 2813 0.43 1163 196.8
0.51 0.50 113.74280.8 113.74 280.8 048 1158 1804
0.54 0.50 113.79280.3 113.76 280.7 0.52 113.2 160.1
0.57 0.50 113.87280.1 113.78 280.4 0.57 110.6 1105
0.61 0.50 113902799 113.84 280.0 0.01 113.2 60.6
0.64 0.50 114.00279.4 113.92279.6 0.06 1187 377
0.67 0.50 114.03279.1 113.92282.] 0.70 116.0 21.5
0.70 0.50 114.092793 113932814 0.75 1141 1.6
0.73 0.50 114.18279.2 113.94 281.3 (.80 110.5 321.1
0.77 0.50 114.32276.5 113.95280.8 0.84 111.7 263.7
0.80 0.50 114372782 113.97 281.7 0.89 1151 2300
0.83 0.50 114.45278.0 113.99282.0 093 116.2 219.7
0.86 0.50 114.53277.9 114.01 2823 0.98 115.2 202.5
0.89 0.50 114.62277.7 114.04 282.7 1.02 112.2 1729
093 0.50 114.71277.6 114.06 283.2 1.07 111.0 116.2
0.96 0.50 114.81277.5 114.09 283.7 1.11 1142 77.1
0.99 0.50 114.90277.4 114.11284.2 1.16 1159 60.6
Exit Plane Data 1.20 115.6 463
X3 Plane X4 Plane 1.25 1129 230
y/w z/h splphase spl phase 1.30 109.8 3304
0.03 0.50 114.01 240.6 114.68 255.3 1.34 1129 2778
0.06 0.50 113.99239.0 114.66 253.2 1.39 115.5 256.5
0.10 0.50 113.97237.4 114.63 250.6 143 115.7 2419
0.13 0.50 113.93235.7 114.58 247.8 148 113.7 223.6
0.16 0.50 113.93234.0 114.52246.6 1.52 110.2 184.2
0.19 0.50 113.92232.9 114.45246.3 1.57 112.2 1242
0.22 0.50 113.872358 114392429 1.61 5.0 9806
0.26 0.50 113.85233.5 114.32239.9 1.66 116.5 843
0.29 0.50 113.82231.8 114.26 237.1 1.70 115.2 68.5

0.32 0.50 113.822299 114.192344
0.35 0.50 113.772283 114.12231.8
0.38 0.50 113.75226.6 114.03 230.7
0.41 0.50 113.772248 113.93231.1
0.45 0.50 113.73227.8 113.86228.3
0.48 0.50 113722253 113.792259
0.51 0.50 113.72223.6 113.72223.6
0.54 0.50 113.74222.1 113.692214
0.57 0.50 113.71 2208 113.642193

0.61 0.50 113.65220.2 113.63 220.7
74



General Information:

Source Plane data = Planes 1 and 2
Exit Plane data = Planes 3 and 4

Plane locations (w. 1. t, streamwise location of
liner x = 0.0)

plane |: -7.75 in.

Plane 3: +16.0

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.

L=11.0in.

w—4.7 in.

h=2.0in.

Hardwall
M~-0.2
T-40F

500 Hz
source plane data

viw z/h spl phase  spl phase

0.03 0.50 11342126.1 11422 120.0
0.06 0.50 114501241 113.94 1183
0.10 0.50 113381197 11424 1172
0.13 0.50 113.94124.0 113761195
0.16 0.50 11344 117.7 113.58 1189
0.19 0.50 11346 119.7 113351189
0.22 0.50 113891154 113.17117.8
0.26 0.50 11384 1188 113.21 1188
0.29 0.50 113141154 113.171183
0.32 050 113411129 112731184
0.35 0.50 113531179 112661179
0.38 0.50 1I13.87 1194 112831224
041 0.50 113361193 112.89119.0
0.45 0.50 113.74123.0 113271221
0.48 0.50 113.75121.8 113151225
0.51 0.50 113521219 113.52 1219
0.54 0.50 113.81119.7 [13.02 1245
0.57 0.50 11347 121.7 11358 {248
0.61 0.50 113.95120.0 11399123.6
0.64 0.50 11475119.0 113941207
0.67 0.50 114701189 11427 1215
0.70 0.50 115.03118.7 114.16 1209
0.73 0.50 115011159 114451207
0.77 0.50 114801153 114.64 1199
0.80 0.50 115321190 115.14121.7
0.83 050 115561192 115471210
0.86 050 115821194 115821210
0.89 050 116.09119.6 116.20121.5
093 050 116371198 116.61 1214
096 0.50 116.67 120.1 117.03121.2
099 050 116991204 117.49121.1
Exit Plane Data

X3 Plane X4 Plane

y/w z'h splphase splphase
0.03 0.50 112.53184.3 112191822
0.06 0.50 112111850 112.27 1804
0.10 050 111.04 1823 111.56182.4
0.13 050 111.76 1785 111.44 181.7
0.16 0.50 111.37 180.7 111.31182.1
0.19 0.50 111.04 1799 111.07 180.0
0.22 0.50 111641779 111341814
0.26 0.50 111511783 111.08179.1
0.29 0.50 111.53180.2 111.04177.5
0.32 050 111011774 111.23176.0
0.35 0.50 112051789 111.141779
0.38 0.50 111.58 1809 111.60174.5
041 0.50 111.87179.3 111.38174.6
0.45 0.50 111.93177.3 11095173.0
048 050 [11.87178.0 111.75175.8
0.51 050 111601752 111.601752
0.54 0.50 112001752 111971725
0.57 0.50 112141788 111.68 1733
0.61 0.50 112,11 177.4 111.85175.6

0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.05173.2
112.89 1758
113.40 170 4
113.93 1818
113.69 183.2
114.27 180.4
114.65 1811
115.04 181.9
115.46 182.8
11590 183.8
116,37 184.8
116.86 185.9

Centerline Probe data
x/I. spl phase

-0.89
-0.84
-0.30
-0.75
-0.70
-(0.66
-0.01
-0.57
-0.52
-(0.48
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.61
0.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
I.16
1.20
1.25
1.30
1.34
1.39
1.43
1.48
1.82

111.5
112.4
113.3
113.7
1135
113.6
113.6
113.3
112.4
111.6
1111
110.7
110.5
109.3
108.2
106.6
103.9
100.2
973

97.5

102.1

103.6

105.7
107.4
108.6
110.2
113

e 3
1124

113.2
113.2
113.5
113.3
112.9
112.7
112.1
1.4
110.5
109.5
108.6
107.4
105.3
101.5
96.5

83.5

94.9

100.2
103.6
105.4
1078
109.0
110.7
1116
1121

125.7
126.7
123.0
122.7
1219
121.5
117.5
118.0
116.3
1191
1227
124.7
123.6
1249
118.7
117.0
100.3
94.3

330.6
3303
3323
333.1
3334
3357
336.2
338.7
340.1
338.3
336.5
334.2
320.9
284.4
187.3
167.7
170.7
169.06
169.2
173.2
174.0
175.2
172.6

75

112,93 175.4
112.57 174.60
11275 1711
112,38 173.0
112441734
11324 172.9
113511729
113.80 1729
114,11 173.0
114.43 1731
114.78 173.2
11514 173.3



General Information: 0.70 0.50 116.05117.4 115901139
0.73 050 11587 117.2 115731125

Source Plane data - Planes | and 2 0.77 0.50 11599119.6 115751133

Exit Plane data = Planes 3 and 4 0.80 0.50 116451174 116.17111.8
0.83 0.50 11667 117.6 116331114

Plane locations (w. r. t. streamwise location of 0.86 0.50 116.90117.8 116.50110.9

liner x = 0.0) 0.89 0.50 117.14 118.0 116.67110.5

plane 1: -7.75 in. 0.93 0.50 117.39118.2 11684 110.0

Plane 3: 116.0 096 0.50 117.66 1185 117.03 109.6

Planes 2 and 4 are 0.3 in. behind planes | and 3, 099 0.50 11794 1188 117.22109.2

respectively. Centerline Probe data

[. 11.0m x/L. spl phase

w 4.7 in. -0.89 1148 3555

h- 2.0in. -0.84 1143 3537

-0.80 1133 3527
<0.75 111.6 3499

Hardwall -0.70 1093 3476
M-02 -0.66 1054 3328
T:40F -0.01 1008 291.3
-0.57 103.2 23060

1000 Hz -0.52 108.0 215.0
source plane data -048 111.0 207.8
v/iw zh spl phase  spl phase -0.43 112.9 200.6
0.03 0.50 108.42 359.5 109.48 346.% -0.39 1139 2049

0.06 0.50 108.42356.5 108.84 346.7 -0.34 1140 2044

0.10 0.50 108.49 356.3 108.83 347.1 -0.30 1145 204.0

0.13 0.50 108.58355.5 109.14 3493 -0.25 1142 2043

0.16 0.50 108.78 355.6 108.99351.0 -0.20 113.2 203.1

0.19 0.50 108.73352.4 109.15350.0 -0.16 111.6 202.0

0.22 .50 109.04 352.4 108.96 350.1 -0.11 108.7 198.2

0.20 0.50 10896 352.1 109.25 349.5 -0.07 104.1 187.0

0.29 0.50 109.09349.6 109.14 348.0 -0.02 985 1297

0.32 0.50 108.80351.6 109.11 348.6 002 1041 714

0.35 0.50 109.15349.0 109.23 347.6 0.07 108.7 604

0.38 0.50 109.16 3459 109.34 347.] 011 111.8 57.8

0.41 0.50 109.34 3459 109.22 348.2 0.16 1134 3569

045 0.50 109.09 346.6 109.38 347.3 020 1145 558

048 0.50 109.24 347.7 109.22 348.8 0.25 [15.0 56.7

0.51 0.50 109.30 347.6 109.30 347.6 0.30 1149 565

0.54 0.50 109.40346.5 109.15346.0 034 1146 587

0.57 0.50 109.31347.3 109.13 347.6 039 1135 603

0.61 0.50 109.33 345.5 109.30 347.0 043 111.7 593

0.64 0.50 108.95343.8 109.08 3404 0.48 108.7 57.4

0.67 0.50 109.26 344.6 109.26 344.5 0.52 103.3 443

0.70 0.50 109.18 344.2 109.09 345.2 0.57 953 3443

0.73 0.50 109.54339.0 109.15 3454 0.61 103.3 278.5

0.77 0.50 109.00 341.6 109.10 342.8 0.66 108.6 208.4

0.80 0.50 109.13 341.8 109.11 342.9 070 111.6 266.0

0.83 0.50 109.09341.4 109.09 342.1 0.75 113.4 2679

0.86 0.50 109.03 341.1 109.07 3413 0.80 114.3 268.7

0.89 0.50 108.97 340.9 109.04 340.5 0.84 114.9 208.7

0.93 0.50 108.91 340.6 109.01 339.6 0.89 1149 2703

0.96 0.50 108.84 340.4 108.98 338.7 093 1143 20693

0.99 0.50 108.76 340.2 108.95337.7 098 113.4 2709

Exit Plane Data 1.02 111.6 2715
X3 Plane X4 Plane 1.07 108.7 269.5

y/w z/h splphase spl phase 1.1l 103.3 266.9
.03 0.50 114801214 114.31 1259 1.16 90.3 201.4

0.06 0.50 11484 121.8 114.59123.0 1.20 102.8 117.8

0.10 0.50 114.68122.1 114.651238 1.25 1084 1130

0.13 0.50 114701214 114681227 1.30 111.7 111.8

0.16 0.50 114.60 120.8 114.63 1224 1.34 1134 1149

0.19 0.50 114631223 114901224 1.39 1144 1168

0.22 0.50 114.62 120.0 114.50 123.0 1.43 1151 1181

0.26 0.50 114.79 119.0 114.72 1220 1.48 1149 1168

0.29 0.50 114531185 114721218 1.52 1144 1114

0.32 0.50 11450 t18.0 114,51 121.1
0.35 0.50 114.63 120.1 11481 1214
0.38 0.50 114551194 114611178
0.41 0.50 115.01118.6 11484 117.0
0.45 0.50 114991176 115011163
0.48 0.50 114.83117.6 11503 116.2
0.51 0.50 114951168 114951168
0.54 0.50 11493 116.5 114991133
0.57 0.50 115.00117.0 114851127
0.61 0.50 115311164 11524 115.0
0.64 0.50 116.01 1156 116.01115.7

0.67 0.50 116.06 116.2 116.18 113.8
76



General Information:

Source Plane data = Planes 1 and 2

Exit Plane data = Planes 3 and 4

Planc locations (w. 1. 1. streamwise location of
liner x = 0.0)

plane 1: -7.751n.
Plane 3: +10.0

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
[L=110in.

w47,
h=20in.

Hardwall
M- 0.2
T=46F

1500 Hz
source plane data
y/w z'h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.0l
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.80
0.89
.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
(.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

111.90

spl phase
110.35 1394

160.3

111.75156.5

111.82
111.86
111.64
111.44
111.62
111.74
111.65
H11.82
112.20
112,79
112.97
113.37
113.67
114.04
114.34
114.30
11481
115.28
115.58
115.85
116.02
116.50
117.30
117.81
118.35
118.91
119.49
120.09
120.71

Exit Plane Data
X3 Plane
yiw z'h spl phase

0.03
0.006
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

112.92
112.75
112.75
112.74
112.69
112,62
112.50
112.39
112.33
112.27
112.41
112.43
112.29
112,23
112,18
112.12
112.25
112.20
112.21
112.93
112.77

154.2
1519
150.5
145.8
143.1
141.5
137.7
1343
130.8
127.5
125.8
1224
120.3
118.4
1157
116.9
1143
112.3
109.8
109.7
100.8
105.3
104.1
102.8
101.6
100.6
99.0

98.7

97.8

111.60 1349
111.55 1339
111.06 133.7
110.98 1329
11133 131.7
111.64 129.8
111.79 129.1
111.87 128.2
112,40 127.2
112.50 120.0

112.66
113.15

1243
1229

113.59 121.7

113.75
114.04
114.37
114.45
H5.08
115.35
L1555
115.78
11592
116.20

120.8
1184
117.9
116.8
RN
114.9
113.2
112.8
112.6
111.6

116.85 109.8
117.23 108.8
117.61 107.8
118.00 106.8
118.41 1059
118.82 104.9
119.24 104.0

X4 Plane
spl phase

749
74.3
74.4
75.1
74.0
744
73.5
73.1
74.7
75.1
759
76.0
77.6
78.4
78.2
79.1
79.4
80.4
81.1
81.3
82.7

112.93
113.04
113.02
112.95
112.91
112,73
112.70
112.70
112,50
112.63
112.52
112.36
112.20
112.25
112.28
112,12
112.21
112.29
112.32
112.91
113.03

844
81.9
79.6
78.5
78.2
71.5
78.0
71.7
78.4
798
78.6
77.4
78.3
78.5
78.8
79.1
79.4
81.2
82.3
83.1
84.0

0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

112.24 84.3
107.98 92.1
107.31 93.5
109.33 924
108.89 94.5
108.42 96.06
107.93 98.9
107.41 101.2
106.87 103.7
106.30 106.3

Centerline Probe data
x/1. spl phase

-0.89
-0.84
-0.80
-0.75
-0.70
-0.60
-0.61
-0.57
-0.52
-0.48
-043
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.10
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.601
0.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.16
1.20
1.25
1.30
1.34
1.39
1.43
1.48
1.52

124
108.2
106.1

105
114.0
116.0
116.9
110.7
1154
112.5
107.8
105.3
110.6
114.0
1159
110.4
115.8
114.0
110.3
104.4
107.2
112.4
115.3
116.6
116.6
1155
113.0
108.6
103.4
109.2
113.0
1159
116.7
116.3
1148
1.6
106.1

105.0
114
114.8
116.4
116.8
115.9
113.7
109.3
101.5
107.2
1129
1155
116.7
116.6
115.1

1124

106.1

250.3
228.2
172.4
131.6
118.4
113.8
112.0
110.6
106.6
99.6
78.8
14.0
3347
3247
321.1
319.8
318.0
3152
306.3
208 .4
195.4
175.9
171.3
170.3
170.1
168.5
163.9
150.6
88.2
36.0
24.9
20.8
21.4
20.6
18.6
12.4
346.2
271.5
2442
237.5
2357
235.6
235.5
2327
224.1
172.0
97.2
85.0
82.8
84.7
85.0
83.1
79.1
55.2
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112.64 84.1
112.59 85.0
112.45 84.7
112.78 87.9
112.87 893
112.96 90.8
113.06 92.4
1316 941
113.28 959
113.40 97.7



General Information: 0.77 0.50 112.28191.2 105.06 308.9
0.80 0.50 109.50119.0 104.26 308.6

Source Plane data = Planes | and 2 0.83 0.50 109.84 146.1 103.79 309.7
Exit Plane data = Plancs 3 and 4 0.86 0.50 11021 1748 103.31310.9
0.89 0.50 110.612052 102813122
Plane locations (w. r. t. streamwise location of 093 0.50 111.04237.2 102303135
liner x — 0.0) 0.96 0.50 111.502709 101.78 314.9
plane 1. -7.75 in. 099 0.50 111.99306.2 101.24310.3
Plane 3: 116.0 Centerline Probe data
Planes 2 and 4 are 0.3 in. behind planes 1 and 3, x/I. spl phase
respectively. -0.89 1074 80.5
1. il0in -84 1122 532
w - 4.71n 080 1146 433
h= 2.0in. -0.75 1149 37.6
Hardwall -0.70 113.6 31.7
M 0.2 -0.66 110.0 17.0
T-46F -0.61 1059 3294
-0.57 1094 2750
2000 iz -0.52 113.0 2505
source plane data -0.48 1147 2490
yiw z/h spl phase  spl phase -0.43 1143 2442
0.03 0.50 113.03 413 11330 188 -0.39 1120 2304
0.06 0.50 112.88 37.9 113.08 10.5 -0.34 107.0 2092
0.10 0.50 112.86 355 113,10 169 -0.30 106.3 1395
0.13 0.50 11296 339 113.08 18.7 025 1115 1093
0.16 0.50 11293 32.3 113.09 197 -0.20 114.1 1004
0.19 0.50 112.87 31.1 113.09 198 -0.16 1147 90.1
022 050 11298 294 11311 214 -0.11 1135 913
0.26 0.50 11295 29.0 113.17 220 -0.07 110.0 79.0
029 050 113.02 293 113.17 229 -0.02 1047 279
0.32 0.50 113.02 28.2 113.23 238 0.02 109.1 3290
0.35 0.50 1i3.17 285 113.28 258 0.07 113.1 314.1
0.38 0.50 113.37 29.0 113.37 2063 011 1147 308.4
0.41 0.50 113.36 29.0 113.36 274 0.16 114.3 3055
0.45 0.50 113.53 29.7 113.44 290 0.20 1119 2977
.48 0.50 113.47 30.8 113.54 304 0.25 106.7 270.0
0.51 0.50 113.61 31.7 113.61 31.7 0.30 106.6 198.4
0.54 0.50 113.76 32.2 113.72 327 0.34 1115 171.7
0.57 0.50 113.76 334 113.80 340 0.39 114.1 1638
0.61 0.50 113.87 34.1 11397 35.1 043 1146 159.8
0.64 0.50 114.16 34.3 114.13 308 048 113.2 155.1
0.67 0.50 114.28 35.1 114.19 37.3 0.52 109.4 140.1
0.70 0.50 11440 36.3 114.28 387 0.57 104.1 844
0.73 0.50 11442 34.2 11437 393 061 1094 294
0.77 0.50 11447 345 11441 39.7 0.66 113.0 172
080 0.50 114.78 39.6 114.09 42.5 0.70 1145 126
0.83 0.50 11494 414 11484 439 0.75 1140 89
0.80 0.50 115.12 43.2 115.00 453 080 1113 1.0
0.89 0.50 11530 452 115.17 46.7 0.84 105.8 331.0
093 0.50 11548 473 11535 48.2 0.89 106.6 260.8
096 0.50 11568 49.6 115.53 49.7 093 1119 2340
0.99 0.50 11588 52.0 11572 512 098 114.1 228.0
Exit Plane Data 1.02 1144 2246
X3 Plane X4 Plane 1.07 112.6 2194
y/w z/h splphase splphase 111 107.8 2047
0.03 0.50 109.99296.7 111.46304.0 .16 103.2 133.1
0.06 0.50 109842935 111.113044 1.20 1097 873
0.10 0.50 109422944 110.82303.8 1.25 1134 773
0.13 0.50 109.54295.1 110.75303.8 1.30 1145 737
0.16 0.50 109.452934 110.71301.7 1.34 113.6 726
0.19 0.50 109252935 110.54299.1 1.39 1103 045
0.22 0.50 109.20292.0 110.62 300.6 143 103.6 195
0.26 0.50 109.07 293.4 110.38 298.0 1.48 107.6 304.4
0.29 0.50 108.90296.6 110.19303.9 1.52 1126 28206

0.32 0.50 108.87297.0 110.18 304.8
.35 0.50 108.62 2958 109.62301.3
0.38 0.50 108.44 299.1 109.40 299.1
0.41 0.50 108.00300.2 108.90298.0
0.45 0.50 107.89300.5 108.40304.3
0.48 0.50 107.97 302.1 108.08 300.4
0.51 0.50 107.55304.4 107.553044
0.54 0.50 107.5]1 305.8 107.08301.7
0.57 0.50 107.42309.4 100648 304.7
0.61 0.50 107.23 310.1 100.44 306.0
0.64 0.50 107.77 3i0.8 106.25302.8
0.67 0.50 106.87 311.3 106.34 301.0
0.70 0.50 104.58300.9 105.71 303.2
0.73 0.50 111.60192.4 105.27 308.9

78



General Information:

Source Plane data = Planes 1 and 2
Exit Plane data = Plancs 3 and 4

Plane locations (w. 1. t. streamwise location of
liner x = 0.0)

plane t: -7.75 in.

Plane

q.
RN

w471,
h=2.0in

Hardwall
M-02

T 4o0F
2500tz
source plane data

y/w z‘'h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0
Planes 2 and 4 arc 0.3 in. behind planes | and 3,
respectively.
[.- 11.01in.

108.48 2453
108.21 2429
108.45 240.6
108.23 237.2
108.47 234 .4
108.57 232.4
108.80 229.8
108.73 226.3
108.83223.4
108.83221.4
108.88 218.0
109.02 214.9
109.17 2122
109.44 209.7
1049.52 208.0
109.82 207.1
110.07 2006.4
110.35205.4
110252024
110.37 197.0
110.54 1953
110.52 194 .4
11071 191.0
110.58 187.3
111.10 187.4
111.28 1854
111.46 183.5
111.65181.6
HH1.85179.7
112051779
112.25176.1

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70

X3 Plane
y/w z'h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

111.53294.06
111.512928
111.10 2935
111.01 291.5
111.32 287 8
111.32 2857
111.52 280.8
111.55277.4
111.62276.3
111,75 2752
112,52 269.6
112.87 267.2
113.19 204.0
113.63260.6
113.83 258.1
[14.16 2559
114.53 2533
114852507
115322488
116332452
116.76 243.6
117.57 240.8

spl phase

109.06 221.8
107.46 210.1
107.58 210.7
107.95 220.2
108.25221.0
108.20 218.5
108.38 216.5
108.51 2169
108.69 215.8
108.97 213.0
108.78 213.0
109192113
109.35 209.5
109.26 207.4
109.73 206.8
109.82 207.1
110.12 207.7
110.25 205.2
110.65 202.6
110.97 202.4
111.14 199.8
111.38 199.7
111.41 196.6
111.59 195.2
112,17 1929
112.48 190.8
112.81 188.7
113.15 180.5
113.50 184.2
113.80 181.8
114.23 1794

X4 Plane
spl phase

114.89 286.5
114.19 283.5
114.19 280.2
113.93 2794
113.86 277.7
113.84 275.6
113.92274.5
113.72274.9
113.59 2747
113.60 2729
113.58 269.3
113.99 262.6
113.78 261.3
113.95 2599
114,00 2573
114.16 2559
114.33 251.0
114.23 251.0
114.35 252.1
115.25 2493
115.57 249.0
115452457

0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
(.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

120.43 224.5
120.45223.1
12091 223.4
121.89219.4
122.92215.2
124.00211.0
125,13 200.7
126.30202.3
12753 1978

Centerline Probe data
x/I.spl phase

-0.89
-0.84
-0.80
-0.75
-0.70
-0.00
-0.01
-0.57
-0.52
-0.48
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.10
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
(.30
0.34
0.39
0.43
0.48
0.52
0.57
0.01
0.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
bl
1.16
1.20
1.25
1.30
1.34
1.39
1.43
1.48
1.52

113.8
1148
113.5
110.3
109.8
113.3
114.9
114.3
111.5
108.5
1118
114.0
113.8
110.8
107.7
111.9
114.7
114.9
112.7
108.6
110.3
113.7
114.3
112.5
108.4
109.4
113.3

114.3
112.9
109.1

108.3
112.4
114.0
1128
108.8
107.2
112.1

114.1

113.4
109.9
106.6
[N

113.5
113.2
110.0
1006.2
110.6
113.3
3.1

110.1

106.7
111.3
114.2
114.0

320.6
3042
2878
2594
207.1
172.5
157.1
145.2
123.2
728
26.2
7.4
35852
330.2
280.8
2332
2174
207.5
195.2
159.5
98.5
74.2
[}
48.7
15.0
313.4
287.2
2772
265.5
240.3
178.2
144.8
1314
119.1
97.3
29.0
354.6
3425
334.5
318.0
256.7
210.7
196.1
185.4
167.8
111.5
60.8
443
34.0
19.0
3243
270.4
2559
237.2
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115.32 245.1
11531 2448
116.10 240.8
116.42 239.1
116.76 2374
117.12235.7
117.50 234.0
117.91 2323
118.33 2300



CGieneral Information:

Source Planc data = Planes | and 2
Exit Plane data — Planes 3 and 4

Plane locations (w. r. 1. streamwise location of

liner x

0.0}

plane 1: -7.75 in.
Plane 3: +16

Planes 2 and 4 are 0.3 in. behind planes 1 and 3,

respectively.

L—11

0 in.

w - 4.7 in.
h - 2.0in.

Hard wall

M -0

T -45

3
F

500 Hz

0

source plane data

y/w z/h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
(.50
0.50
0.50
0.50

113.59 135.9
113.69 137.3
11276 1314
113.70 130.6
113.64 1315
F13.12 1271
112511263
113.11 1249
113.07 129.3
112691212
11201 119.4
112.76 124.2
111.30 1180
112.55 122.7
112.03 120.5
111.67 1242
11223 1274
111.56 1289
112.93 1323
112.03 136.8
11352 1335
113.04 130.9
113.58 1323
113.25128.2
113.58 138.0
113.84 1404
114.11 143.1
114.41 1459
114.73 148.9
115.07 152.1
11543 1555

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61

X3 Plane
y/w 2/h splphase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

10943 175.8
109.96 196.7
109.70 191.9
110.14 183.9
109.84 185.7
109.79 186.1
109.55 185.0
110.30 184.8
109.36 190.9
109.80 191.2
110.33 192.0
110.01 1918
110.71 188.0
109.72 185.5
110.26 194.5
109.64 193.7
110.54 191.1
110.66 189.9
11137 193.4

spl phase

112.62 133.6
113.52 140.7
113.13 130.8
113.36 130.4
113.59 1248
113.27 1258
11317 130.6
113.03 1244
111.95118.0
112411212
112111207
112.56 120.9
112.32 120.1
111.57 1185
112.03 126.7
111.67 1242
110.69 122.6
111,12 133.2
P44 1311
113,11 1298
111.98 129.0
113.14 126.0
112.18 1264
113.94 133.7
113.03 136.0
113.25 1384
113.49 1410
113.74 143.8
114.02 146.7
114.32 149.9
114.64 1532

X4 Plane
spl phase

106.59 182.4
107.70 201.2
108.56 194.5
109.34 195.3
108.68 188.7
108.18 192.7
107.83 1909
108.20 192.0
108.55 194.1
108.01 1954
109.12 191.0
108.50 1923
109.79 190.0
109.27 196.3
110.01 198.6
109.64 193.7
108.54 193.6
109.31 190.8
109.83 198.6

0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

111.60 188.5
112.05 184.5
112.32 187.2
112.15186.7
112.25184.0
112.84 184.5
113.18 183.4
113.54 182.2
113.91 181.0
11431 179.6
114,72 178.1
115.15176.6

Centerline Probe data
x/I. spl phase

-0.89
-0.84
-0.80
-0.75
-0.70
-0.60
-0.61
-0.57
-0.52
-0.4%8
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.10
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.0l
0.60
0.70
0.758
0.80
0.84
0.89
0.93
0.98
1.02
1.07
P11
1.16
1.20

N

[ N NI SO S N
T wDH

Fo 20 Ll

107.3
107.3
108.6
109.7
1.7
112.0
112.8
113.0
112.7
113.4
112.0
1119
110.0
109.8
108.1
105.4
103.1
99.1
98.0
92.7
84.2
92.5
94.1
102.5
105.8
107.8
1093
110.3
111.7
111.7
112.1
112.4
112.6
111.9
111.2
110.5
110.0
109.9
109.0
107.8
107.8
106.5
104.6
103.0
94.9
94.0
97.0
101.4
105.4
105.8
108.4
108.5
109.6
109.8

1157
1253
128.8
1244
124.2
133.2
127.2
127.6
124.6
120.1
116.5
116.9
111.8
111.2
113.1
112.8
120.9
142.4
143.3
182.2
184.5
8.3
21.4
347.2
349.7
347.1
340.3
3423
343.7
3438
336.7
339.9
339.8
3420
341.2
3459
3523
352.4
357.5
350.5
0.8
356.7
356.0
349.5
327.1
2693
2127
192.6
191.0
185.7
190.1
190.1
193.7
198.7

80

111.09 189.8
111.25 199.0
111.64 192.6
110.97 190.4
111131916
111.69 192.2
111.97 191.9
112.25 1915
112.54 191.1
112.85 190.0
113.16 190.1
113.48 189.6



General Information:

Source Plane data = Planes | and 2
Exit Plane data - Planes 3 and 4

Plane locations (w. 1. t. streamwise location of
liner x = 0.0)

plane I: -7.75 in.

Plane

1.
RN

w-4.7in.
h-=2.0in.

Hard wall
M - 0.3
T-45F

1000 Hz
source plane data

y/w z/h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.07
0.70
0.73
0.77
0.80
0.83
.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0
Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
L=110in.

112.52 356.4
111.96 357.9
112.04 356.4
111.06 356.2
112.13 356.9
112.22 353.5
112.25 354.6
112.32 355.1
111.82 356.7
112.31 356.0
112.40 356.2
112.29 3553
112.29 354.6
112.29 355.2
112.35355.3
112.75 353.8
112.69 355.2
112.91 3559
112.90 356.7
112.46 353.9
112.54 353.7
112.34 355.6
111.80 356.8
112.31 355.7
112.35 356.0
112.32 356.2
112.29 356.4
112.25 356.0
112.21 356.9
112.17 357.1
112.12 3574

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.0l
0.64

X3 Plane
yiw z'h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

111.13202.8
113.43 160.9
11347 1659
113.26 167.9
113.94 164.7
113.53 1066.6
11347 165.8
113.80 164.7
113.04 162.4
113.59 164.7
113.58 165.1
113.97 1654
113.52 164.6
114.01 1659
113.98 164.6
113.85 165.8
114.19 108.8
114.82 164.1
11432 165.8
11542 167.2

spl phase

112.67 356.0
112.73 358.5
112.49 355.1
112,42 3537
112,04 352.8
112.77 355.4
112.46 355.7
112.67 352.1
112.46 3533
112.38 355.0
112.28 354.2
112,32 354.6
112.62 353.3
112,60 355.5
112.87 3534
112,75 3538
112,94 355.2
113.14 3521
112.45351.1
112.80 350.8
112.56 352.3
113.04 353.0
112.93 350.7
112.73 349.6
112.98 350.5
113.03 350.2
113.09 349.8
113.14 349.5
113.20 349.1
113.27 348.7
113.33 3484

X4 Plane
spl phase

110.54 208.0
113.22170.3
113.21171.2
113.26 169.9
113.34 171.7
113.73 169.1
113.39 167.8
113.77 168.5
113.50 170.1
13.61 166.5
113.46 169.1
113.88 167.2
113.79 166.5
113.71 1679
113.58 165.2
113.85165.8
113.74 168.6
114.30 166.7
114.74 160.1
115.56 165.9

0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

11592 164.0
115.67 163.5
116.14 164.0
11597 162.5
116.25 168.7
116.50 170.0
HO6T5171.8
117.01 173.1
117.28 1749
117.56 176.7
117.85178.8

Centerline Probe data
x/1. spl phase

-(1.89
-0.84
-0.80
-0.758
-0.70
-0.66
-0.61
-0.57
-0.52
-0.48
-0.43
-0.39
-(.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
043
0.48
0.52
0.57
0.61
0.60
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
1.11
1.1o
1.20
1.25
1.30
1.34
1.39
1.43
1.48
1.52

113.0
113.6
114.2
113.7
112.7
111.2

108.7 3¢

104.3
99.0
100.4
106.5
109.7
1.7
112.9
113.5
113.7
113.1
1115
109.7
106.5
100.6
98.3
104.5
108.7
111.0
112.5
113.2
113.5
113.2
112.4
110.9
108.4
103.5
95.2
101.1
106.9
109.5
1.8
112.7
113.4
113.2
1129
112.2
110.2
106.6
100.5
92.6
104.0
108.7
111.2
112.7
113.5
113.9
113.4

2 i i

2269
218.3
2144
2106.1
2159
216.0
217.9
219.8
219.0
216.7
199.1
117.5
86.06
79.0
79.5
79.5
80.3
82.0
83.3
84.3
87.1
80.1
82.2
49.0
310.8
3004
3004
299.8
303.7
303.9
305.6
300.1
308.7
3115
314.2
307.5
174.0
154.6
153.6
158.0
159.6
163.3
165.8
165.6
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116.63 165.7
115.74 164.1
115.46 164.3
115.57 164.2
116.02 168.8
116.22 170.0
116431714
116.65172.9
116.86 174.6
117.09 176.4
117.32 1783



General Information: 0.70 0.50 11640 138.3 117.54 143.5
0.73 0.50 116.78 137.8 117.10 145.2

Source Plane data = Planes | and 2 0.77 0.50 116.35136.8 116.94 145.8

Exit Plane data = Plancs 3 and 4 0.80 0.50 117.76 132.7 118.79 140.7
0.83 0.50 118.22130.5 119371394

Plane locations {(w. r. t. streamwise location of 0.86 0.50 118.71 128.2 11999 1379

liner x = 0.0} 0.89 0.50 119.24 125.6 120.66 136.4

plane 1: -7.75 in. 0.93 0.50 119.80 122.8 121.36 134.6

Plan¢ 3: +16.0 0.96 0.50 120401198 122,11 132.8

Planes 2 and 4 ar¢ 0.3 in. behind planes 1 and 3, 0.99 0.50 121.03116.6 122.90 130.8

respectively. Centerline Probe data

L-110in x/L spl phase

w—4.7in. -0.89 1174 244.6

h 2.0in. -0.84 117.0 2433

-0.80 115.1 240.1
-0.75 111.6 2309

Hard wall -0.70 106.7 191.5
M=03 -0.06 1093 131.2
T-45F -0.601 1139 1127
-0.57 116.6 107.0

1500 Hz -0.52 117.7 1074
source plane data -0.48 117.8 108.5
y/w z/h spl phase  spl phase -0.43 116.5 106.8
0.03 0.50 110.60226.6 112.262543 -0.39 1139 1014

0.00 0.50 109.892248 111.32252.1 -0.34 109.0 858

0.10 0.50 109.54224.1 110.72248.8 -0.30 105.6 22,6

0.13 0.50 109.07 2242 11038 248.8 -0.25 111.2 3404

0.16 0.50 109.54223.0 110.95248.8 -0.20 1153 3327

0.19 0.50 109.33222.0 109932447 -0.16 1171 3299

0.22 0.50 109.53217.6 110.03 241.0 -0.11 117.6 331.1

0.26 0.50 109.14217.8 10993 237.9 -0.07 117.0 331.1

0.29 0.50 108.86215.9 109.88 236.1 -0.02 1147 3303

0.32 0.50 108.63214.2 109.512318 0.02 110.2 321.4

0.35 0.50 108.06 2093 108.95229.9 0.07 103.6 2733

0.38 0.50 107.84 206.8 108.49224.8 0.11 1089 206.5

0.41 0.50 107.70202.3 107.72215.3 ' 0.16 1142 195.0

0.45 0.50 107.422004 107802119 0.20 116.6 192.9

0.48 0.50 107.34 1984 107.75207.8 0.25 117.5 1935

0.51 0.50 106.69 191.5 106.69 191.5 0.30 117.0 1939

0.54 0.50 106.33 188.5 1006.59 184.3 0.34 1152 1951

0.57 0.50 10558 182.8 106.29 1759 0.39 1114 1904

0.61 0.50 10527 180.7 107.18167.6 0.43 1043 164.1

0.64 0.50 104931714 107.67 155.1 0.48 106.6 74.6

0.67 0.50 104.14 163.7 108.45 145.6 0.52 113.1 572

0.70 0.50 10428 1539.0 108.80 141.2 0.57 1160 S58

0.73 0.50 104221526 109.36 136.8 0.61 1174 579

0.77 0.50 10434 1428 109.79 1313 0.66 1174 598

0.80 0.50 103.15138.1 109291109 0.70 116.0 58.9

0.83 0.50 102.70 130.5 109.66 99.4 0.75 113.0 554

0.86 0.50 102.24 122.6 110.08 87.3 0.80 107.0 36.9

0.89 0.50 101.77 1145 110.54 74.9 0.84 104.3 3158

0.93 0.50 101.28 106.0 111.04 61.9 0.89 111.8 284.0

(.96 0.50 100.78 97.1 111.58 48.6 0.93 115.6 279.1

0.99 0.50 100.27 88.0 112.16 34.7 0.98 1174 279.8

Exit Plane Data 1.02 117.8 281.4
X3 Plane X4 Plane 1.07 116.9 2823

viw z/h spiphase spl phase .11 1142 281.6
0.03 0.50 12154 914 121.53 97.2 1.16 109.1 273.1

0.06 0.50 115.42142.6 11513 1485 1.20 101.6 2043

0.10 0.50 11542 141.7 115.13 1479 1.25 1099 142.6

0.13 050 11520 141.5 115.20 145.6 1.30 1149 137.4

0.16 0.50 11517 139.7 115.09 1447 1.34 117.1 138.7

0.19 0.50 115251405 115.10144.0 1.39 117.9 141.6

0.22 0.50 115141396 115141435 1.43 117.3 1437

0.26 0.50 115.23 1402 115.16143.3 148 1154 1448

0.29 0.50 115.16 138.1 115.26 142.7 1.52 111.4 138.2

0.32 0.50 11524 138.7 115.20142.1
0.35 0.50 115331379 115.14 1445
0.38 0.50 115.36 137.3 115271424
041 050 115.38138.0 115471398
045 0.50 115.33140.8 11533 1439
048 0.50 11543 141.8 115461450
0.5t 0.50 115351448 115351448
0.54 0.50 11588 147.2 115.55 1444
0.57 0.50 115.69140.7 116.08 145.6
0.61 0.50 115851403 116.25147.3
0.64 0.50 11647 140.0 117.07 143.8

0.67 0.50 116.65139.6 118.16 144.1
82



General Information:

Source Plane data = Planes 1 and 2
Exit Plane data = Planes 3 and 4

Plane locations (w. r. 1. streamwise location of
liner x = 0.0)

plane [ -7.75 in.

Plane 3:
Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
L= 11.0in.

w = 4.7 in.
h=2.0in.

Hard wall
M-0.3
T-45F

2000 Hz
source plane data
y/w z/h spl phasc  spl

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.6
0.04
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

t16.0

110.05 20.0
110.33 155
110.40 14.8
110.69 12.3
1030 169
11039 17.2
110.04 18.6
110.40 16.4
1017 17.5
11082 13.1
110.29 16.8
110.57 16.9
1107 173
11112 17.2
11110 17.8
112,10 17.0
112.27 153
112.86 14.5
11297 16.2
113.39 158
114.48 155
11503 14.1
115.04 142
115.25 12.8
11630 13.4
116095 13.0
H17.63 125
11835 12.1
11910 11.6
11988 11.0
120.70 10.5

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67

X3 Plane
y/w  zh spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

97.07 8.0
98.13 21.1
98.02 20.3
97.72 22.1
97.87 198
98.25 22.5
98.23 24.6
98.06 28.1
08.20 29.5
98.69 32.5
99.09 31.2
99.04 33.1
99.52 304
100.11 41.7
100.19 438
100.64 51.7
101.85 56.5
101.08 47.9
101.40 49.5
102.02 47.6
102.51 40.8

phase

109.71 145
110.09 13.3
110.70 11.4
11044 9.6
11040 10.5
110.68 11.0
11093 10.6
110.69 10.8
110.63 12.5
11080 13.3
P10 147
110.75 158
111.22 177
111.44 16.7
111,53 176
112.10 17.0
11223 18.1
112,56 17.3
112,58 19.3
113.21 193
113.83 18.1
11393 204
114.09 21.1
114.22 204
114.83 225
115.22 233
115.63 24.1
116.06 24.9
116.50 258
116.96 26.0
117.44 27.5

X4 Plane
spl phase

101.89 8.0

102.82 22.5
101.94 154
101.57 19.5
100.71 18.6
100.66 14.2
101.10 15.4
100.26 16.7
100.05 23.8
99.88 24.5

99.64 31.4
99.22 28.8
99.93 25.5

100.21 42.2
100,97 52.3
100.64 51.7
101.29 62.3
102.02 §9.2
102.84 71.6
102.44 61.1
104.41 65.6

0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

102.03
101.32
100.59
102.34
102.55
102.76
102.97
103.18
103.38
103.59

48.7
43.8
41.5
47.4
47.0
46.5
45.8
45.0
44.0
429

Centerline Probe data
x/1. spl phase

-0.89
-0.84
-0.80
-0.75
-0.70
-0.60
-0.601
-0.57
-0.52
-0.48
-0.43
-0.39
-0.34
-0.30
-0.25
-0.20
-0.16
-0.11
-0.07
-0.02
0.02
0.07
0.11
0.16
0.20
0.25
0.30
0.34
0.39
0.43
0.48
0.52
0.57
0.61
(.66
0.70
0.75
0.80
0.84
0.89
0.93
0.98
1.02
1.07
I.t1
1.16
1.20
1.25
1.30
1.34
1.39
1.43
1.48
1.52

1124
108.9
103.8
108.3
112.1
1135
112.9
110.1
104.8
105.6
110.8
113.0
113.0
110.5
105.1
104.7
110.4
113.0
113.4
1116
106.5
102.7
109.3
112.6
113.0
111.9
107.9
101.6
107.5
112.0
113.4
112.6
109.7
102.4
105.9
111.2
113.4
113.2
110.3
103.8
104.0
110.4
113.1
113.2
110.9
105.4
102.1
109.5
112.7
113.5
111.7
107.3
100.6
108.2

147.0
135.3
874
30.6
17.0
13.9
10.0
4.2
333.1
260.6
241.5
236.9
2344
230.1
2059
133.1
105.2
101.4
99.6
97.6
83.0
10.3
3298
3237
321.1
320.2
3101
2599
197.3
188.5
187.2
186.4
183.7
150.8
67.8
52.0
49.2
49.7
47.5
24.1
296.6
2749
272.6
271.7
270.3
255.8
167.0
136.9
132.6
133.9
133.9
126.0
S1.7
5.7
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103.09
102.98
102.54
104.77
10543
106.14
106.89
107.69
108.53
109.42

57.8
64.3
68.8
78.4
82.3
86.4
90.5
94.7
99.0
103.3



General Information: 0.70 0.50 115.80326.0 113.69358.7
0.73 0.50 117.24318.3 113.86 3.3

Source Plane data = Planes | and 2 0.77 0.50 117.95310.2 11395 0.9

Exit Plane data = Planes 3 and 4 0.80 0.50 118.83300.6 114.65296.4
0.83 0.50 120.12292.1 115.14 2895

Plane locations (w. 1. 1. streamwise location of 0.86 0.50 121.50283.4 115.64282.6

liner x = 0.0} 0.89 0.50 122.96274.6 116.14275.5

plane I: -7.751n. 0.93 0.50 124512655 116.04 2683

Plane 3: +16.0 0.96 0.50 126.142506.2 117.13 260.9

Planes 2 and 4 are 0.3 in. behind planes 1 and 3. 0.99 0.50 127.86246.7 117.63253.5

respectively. Centerline Probe data

. 11.0in. x/L. spl phase

w o 4.7 in. -0.89 107.5 493

h 2.0in. -0.84 104.8 348.1

-0.80 1093 306.0
-0.75 1118 295.1

Hard wall -0.70 1114 2858
M-0.3 -0.66 107.6 268.0
T 45F -0.61 1046 210.7
-0.57 109.6 170.2
2500 Hz -0.52 1117 1579
source plane data -0.48 111.3 150.6
yviw z'h spl phase  spl phase -0.43 107.8 1369
0.03 0.50 107.38 280.1 109.66 288.2 -0.39 1034 825
0.06 0.50 107.02280.2 109.39285.0 -0.34 108.1 337
0.10 0.50 107.92283.5 109.18 2829 -0.30 1105 188
0.13 0.50 107.73282.9 109.22 2845 -0.25 1103 9.0
0.16 0.50 107.44 280.6 109.38 281.6 -0.20 107.0 3503
0.19 0.50 107.77 279.0 109.60 281.6 -0.16 1053 2938
0.22 0.50 107.92278.8 109.62 2824 -0.11 109.6 2585
0.26 0.50 107.91282.5 109.70 282.3 -0.07 1116 2492
0.29 0.50 108.53283.5 109.92 2824 -0.02 1109 2417
0.32 0.50 109.48 282.6 109.76 283.0 0.02 107.0 228.1
(.35 0.50 109.69285.3 110.15283.0 0.07 102.0 1618
0.38 0.50 110.00 2857 110.30 283.7 0.11 108.1 115.0
041 0.50 110.15285.6 110.52 284.3 0.16 1109 103.7
0.45 0.50 110.50286.7 110.79 2854 0.20 110.6 97.0
048 0.50 111.07285.0 111.02284.7 0.25 107.2 833
0.51 0.50 111362858 111.36285.8 0.30 103.3 247
0.54 0.50 111.96287.1 111.74 286.1 0.34 108.1 342.0
0.57 0.50 112.25288.3 112.03 288.7 0.39 110.7 330.0
0.61 0.50 112.32289.2 112.03 288.6 0.43 110.3 323.0
0.64 0.50 112.90288.5 112.40 287.9 0.48 1069 311.4
0.67 0.50 113.26289.9 112.49289.0 0.52 102.8 255.5
0.70 0.50 113.11290.9 112.73 290.0 0.57 107.9 206.5
0.73 0.50 113.37291.6 112.44 2899 0.61 1103 1955
(.77 0.50 113.55290.4 112.68 289.8 0.66 109.60 186.7
0.80 0.50 114.46292.6 113.43293.0 0.70 106.0 169.1
0.83 0.50 114.86293.3 113732942 0.75 103.6 105.0
0.86 0.50 115.26294.1 114.03295.5 0.80 108.8 66.7
0.89 0.50 115.67294.9 114.35296.9 0.84 1109 585
0.93 0.50 116.09295.7 114.68298.4 0.89 110.1 51.6
0.96 0.50 116.51296.6 115.01 2999 0.93 106.1 35.0
099 0.50 116942975 115363015 0.98 102.1 3258
Exit Plane Data 1.02 108.4 286.06
X3 Plane X4 Plane 1.07 110.6 2774
y'w z/h splphase splphase 1.11 110.2 2695
0.03 0.50 109.90 91.7 100.20 78.2 1.16 106.1 2523
0.06 0.50 113.01 758 104.14 65.0 1.20 103.3 189.2
(.10 0.50 112,61 72.5 10346 53.4 1.25 108.2 150.7
0.13 0.50 111.66 69.6 104.53 448 1.30 110.2 139.7
0.16 0.50 111.50 65.5 105.38 34.5 1.34 109.3 131.0
0.19 0.50 111.35 66.5 10571 32.9 1.39 105.4 100.4
022 050 110.97 62.4 106.11 30.8 1.43 1049 40.7
0.26 0.50 11048 58.0 106.72 28.6 1.48 1095 13
0.29 0.50 11043 49.3 106.58 273 1.52 1107 23

0.32 0.50 109.80 43.7 10741 237
0.35 0.50 109.80 43.7 107.44 198
0.38 0.50 109.61 30.6 107.98 19.2
0.41 0.50 109.50 23.3 109.27 16.8
0.45 0.50 109.51 20.7 108.66 16.2
0.48 0.50 109.62 9.5 108.77 14.7
0.51 0.50 109.46 13.7 10946 137
0.54 0.50 11042 84 109.86 14.0
0.57 0.50 112.17349.6 11031 111
0.61 0.50 112.58343.8 111.00 13.1
0.64 050 113.91337.1 11277 4.8
0.67 0.50 114733316 11377 56
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Plane locations (w. r. t. streamwise location of
liner x = 0.0}

plane I: -7.5in.

Plane 3: +16.0 in.

Planes 2 and 4 are 0.3 in. behind planes 1 and 3,

respectively.
L=1101in.
w 4.7 in.
h=2.0in.
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Plane locations (w. 1. t. streamwise location of
liner x — 0.0)

plane |: -7.51in.
Plane 3: 116.0in.

Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
L. =11.0in.

w - 4.7 in.
h- 2.0in.

Liner

M 00
T 78F

500 Hz
source plane data
y/w z/h spl phase

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.80
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.09
113.05
113.04
113.05
113.05
113.06
113.08
113.05
113.06
113.05
113.05
113.10
113.13
1{3.14
113.15
113.10
113.17
113,19
113.19
113,19
113.21
113.21
113.20
113.20
113.25
113.27
113.28
113.30
113.32
11333
113.35
113.37

Exit Plane Data
X3 Plane
yiw z/h spl phase

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
(.50
0.50

108.55
108.50
108.44
108.44
108.42
108.41
108.41
108.38
108.36
108.34
108.34
108.30
108.31
108.29
108.28
108.29
108.26
108.27
108.24
108.18
108.18
108.16
108.15

spl phase

$8.0
88.8
88.7
88.7
88.0
88.0
88.5
88.5
88.4
88.4
88.3
88.5
88.6
88.6
88.6
88.7
88.7
89.0
89.1
89.1
89.1
89.0
89.2
89.1
89.3
89.4
89.5
89.6
89.7
898
90.0
90.1

112.90
113.01
113.01
113.02
113.02
113.02
113.03
113.03
113.05
113.06
113.08
113.10
113.14
11318
113.21
113.24
113.25
11342
113.46
113.48
113.50
113.50
113.50
113.49
113.63
113.69
113.74
113.79
113.85
11391
113.97
114.03

X4 Plane
spl phase

118
118

108.81
108.78
108.77
108.78
108.76
108.76
108.76
108.74
108.75
108.74
108.73
108.70
108.69
108.66
108.67
108.65
108.65
108.66
108.65
108.70
108.68
108.67
108.66

85.3
85.8
86.0
80.1
86.1
86.1
86.0
86.0
86.0
85.9
859
85.9
86.0
86.3
80.4
86.5
86.0
87.4
87.6
87.6
87.5
87.5
87.5
87.5
88.0
88.2
88.4
88.6
88.8
89.0
89.3
89.5

10.8
10.9
11.0
11.1
11.1
11.0
11.2
11.1
1.1
11.0
11.0
11.0
11.0
10.8
10.9
10.9
11.0
1.1
1.3
11.3
1.3
1.3
11.4

0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

108.13
108.13
108.12
108.10
108.09
108.07
108.06
108.05
108.03

12.4
12.6
12.8
13.0
13.2
13.4
13.6
13.9
14.1

Centerline Probe data
x/1. spl phase

-0.860
-1.84
-0.82
-0.80
-0.77
-0.75
-0.73
-0.70
-0.68
-0.66
-0.04
-0.61
-0.59
-0.57
-0.55
-0.52
-0.50
-0.48
-0.45
-0.43
-0.41
-0.39
-0.36
-0.34
-0.32
-0.30
-0.27
-0.25
-0.23
-0.20
-0.18
-0.16
-0.14
-0.11
-0.09
-0.07
-0.05
-0.02
0.00
0.02
0.05
0.07
0.09
0.11
0.14
0.16
0.18
0.20
0.23
0.25
0.27
0.30
(.32
0.34
0.30
0.39
0.41
0.43
0.45
0.48
0.50
0.52
0.55
0.57
0.59
0.61
0.64

112.0
112.2
112.4
112.6
1127
112.8
113.0
113.1
113.2
113.2
113.3
113.3
113.4
113.4
113.4
1134
113.4
113.4
113.3
113.3
113.2
113.1
113.0
1129
112.7
112.6
1124
112.2
112.0
111.8
1.0
1113
1111

110.8
110.6
110.2
109.9
109.6
109.3
109.0
108.7
108.3
108.0
107.6
107.2
106.8
106.4
105.9
105.5
105.1

104.7
104.3
103.9
103.6
103.4
103.3

103.2
103.3
103.4
103.0
103.8
104.1

104.3
104.6
104.8
105.0
105.2

108.2
1054
102.7
100.1
97.6
95.2
93.1
90.9
88.7
86.5
84.4
823
80.3
78.2
76.2
74.2
722
70.0
08.1
06.0
03.9
01.8
59.7
57.5
55.2
529
50.4
479
454
428
399
37.0
34.0
30.7
273
237
20.0
16.2
12.1
8.0
3.7
359.3
3548
350.1
3453
340.4
335.2
3207
3239
3178
3114
304.5
297.3
289.7
281.9
274.0
266.1
258.4
251.1
2442
237.8
2318
226.5
221.6
2173
213.2

209.6

86

108.64
108.65
108.65
108.65
108.65
108.65
108.66
108.66
108.60

11.4
115
IS
11.6
11.6
11.7
11.8
1.9
1.9

0.66

105.3
105.4
105.4
105.4
105.4
105.2
105.0
104.7
104.4
104.0
103.4
102.8
102.0
101.1
100.0
98.6

97.1

95.1

92.8

90.7

90.2

91.9

94.2

90.4

98.3

99.9

101.3
102.4
103.4
104.3
105.1
105.8
100.4
106.9
107.4
107.9
108.3
108.7
109.0
109.3

206.3
203.3
200.5
198.0
195.6
193.4
191.3
189.3
187.3
i85.4
183.4
181.3
179.1
176 .4
173.4
169.4
164.1
156.2
143.3
121.2
89.9
62.6
46.0
30.0
299
25.6
22.6
20.4
18.5
17.1
15.8
14.8
13.9
13.2
12.5
12.0
11.3
10.9
10.5
10.1



Planc locations (w. r. 1. streamwise location of
[§X03]

liner x

plane 1: -7.5in.
Plane 3: +16.0 in.

Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
[.=11.0in.

w= 4.7 in.
h=20in.

[iner

M- 0.

U

T TRF
1000 Hz
source plane data

yv/w z/h spl phase  spl

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
045
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
(.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
(.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.27 250.8
113.34 251.7
13332517
11334 251.6
113342514
113.342513
113352511
113.34 2509
113.322509
113.37 2509
11339 251.0
113.35250.8
113.42 250.5
113.38 250.8
113.39 250.8
113.39 250.8
113.38 250.7
113.42 250.9
113.42251.0
113.43 251.0
113.43 250.8
113.43 250.7
113.44 251.0
113.46 251.0
113.46 251.1
113.46 251.1
113.47 251.2
113.48 2513
11348 2513
11349251 .4
113.50251.5
113.50 251.0

Exit Plane Data

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
.51
0.54
0.57
0.601
0.04
0.67
0.70
0.73
0.77

X3 Plane
viw zh spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

94.58 09.6
94,67 68.6
94.64 68.7
94.90 69.4
95.04 685
95.14 674
95.01 72.7
95.36 73.0
95.00 70.1
94 95 73.1
94.94 70.5
94.67 70.6
94,72 70.6
94.064 70.8
94,79 70.1
94.66 70.3
95.09 71.5
94.63 70.7
94.56 70.8
94.62 70.6
94.63 70.8
94.61 71.2
94.01 70.7
94.51 70.6
94.36 70.2

phase
112,97 2479
112.96 247.3
112,96 247.2
112.98 247 .4
113.00 247.5
113.03 247.5
113.04 247.5
113.06 247.5
113.06 247.4
113.05 2473
113.06 247.2
113.06 247.2
113.06 247.0
113.08 247.0
113.08 247.0
113.08 246.9
113.11 247.0
113.10 246.9
113.11 246.9
113,11 2405
113.08 240.3
113.07 240.3
113.08 240.3
113.07 246.3
113.07 246.1
113.00 245.9
113.06 2458
113.05 2457
113.04 245.0
113.03 2454
113.01 2453
113.00 245.1

X4 Plane
spl phase

94.58 68.9
94.38 68.3
94.44 68.9
94.85 68.1
94.89 70.4
9441 67.5
94.80 70.4
94,75 70.4
94.74 70.4
94.72 70.5
94.66 71.3
94.44 71.3
94.59 71.3
94.22 70.8
94.34 70.0
94.46 69.6
94.36 70.5
94.44 69.7
94.42 69.6
94.40 70.3
94.43 69.9
94.47 69.6
94,48 69.8
94.45 69.8
94.35 69.0

0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50

94.29
94.21
94.13
94.04
93.95
93.85
93.75

70.0
69.8
69.5
69.2
09.0
08.7
68.3

Centerline Probe data
x/l. spl phase

-0.80
-0.84
-0.82
-0.80
-0.77
-0.75
-0.73
-0.70
-0.68
-(1.66
-0.64
-0.01
-0.59
-0.57
-0.58
-0.52
-0.50
-0.48
-0.45
-0.43
-0.41
-0.39
-0.36
-0.34
-0.32
-0.30
-(.27
-(0.25
-0.23
-0.20
-0.18
-0.16
-0.14
-0.11
-0.09
-0.07
-0.08
-0.02
0.00
0.02
0.05
0.07
0.09
0.11
0.14
0.16
0.18
0.20
0.23
0.25
0.27
0.30
0.32
0.34
(.36
0.39
0.41
0.43
0.45
0.48
(.50
0.52
0.55
0.57
0.59
0.6l
0.64
0.66
0.68

1129
1133
113.5
1137
113.8
1138
113.8
113.6
113.4
113.1
112.7
112.2
1117
AR
1104
1098
109.1
108.6
108.3
108.3
108.0
109.0
109.6
110.2
110.9
1114
112.0
112.4
112.8
113.1
113.3
113.5
113.6
113.6
113.5
113.3
113.2
112.9
112.6
112.3

111.9
116
IR

110.7
110.3
109.8
109.4
108.9
108.4
107.9
107.4
106.9
106.5

106.0
105.5

105.1

104.6
104.2

103.8
103.4
103.0
102.7
102.4
102.1

101.8
101.5
101.3
101.0
100.7

2798
2757
271.8
268.2
264.6
2613
258.0
254.5
2508
2409
242.6
2379
232.6
226.5
2198
21158
202.0
191.2
179.6
167.6
155.7
144.9
135.4
127.0
119.8
113.8
108.5
103.8
99 .4
955
91.8
88.2
84.8
81.4
779
744
709
67.3
63.6
59.8
559
519
47.8
43.7
394
3s5.1
30.8
26.4
21.9
17.3
12.6
7.9
3.1
358.1
3531
348.0
342.8
3377
3324
327.2
321.9
310.7
36
300.7
302.0
297.3
293.0
288.9
284.9

87

94.33
94 31
94.29
94.27
94.25
94.23
94.20

68.7
68.4
68.0
67.6
67.2
66.8
60.3

0.70
0.73
0.75
0.77
0.80
0.82
0.84
0.86
0.89
0.91
0.93
0.95
0.98
1.00
1.02
1.08
1.07
1.09
1.11
1.14
1.6

o

FER VRIS SN S SO
TEELEZIHSSE

P
s

1.45
1.48
1.50
1.52
1.55

100.3
100.0
99.7
99.3
98.9
98.4
97.9
97.4
96.8
961
9s5.4
94.5
93.6
92.4
91.1
89.5
87.0
85.1
81.9
79.1
79.8
83.0
85.7
87.9
89.60
90.9
92.0
92.7
934
93.9
94.2
94.5
94.7
94.7
94.7
94.5
942
93.%

281.0
2774
274.3
271.2
268.2
2654
202.8
260.4
258.0
255.7
2538
251.0
2489
246.2
2433
239.5
2340
2258
210.1
177.8
135.6
109.8
97.2
9.6
86.6
83.7
81.3
79.0
77.1
758
743
73.2
72.1
71.1
70.3
6.6
684
67.2



Plane locations (w. r. t. streamwise location of 0.83 0.50 105.28 286.1 102.68 272.0 0.73 1084 191.5

liner x = 0.0) 0.86 0.50 105.19287.7 102.55273.1 0.75 108.8 176.9
plane 1: -7.5in. 0.89 0.50 105.10289.2 102422742 0.77 109.5 1643
Plane 3: +16.0 in. 0.93 0.50 105.01 290.9 102.292754 0.80 110.3 1538
Planes 2 and 4 are 0.3 in. behind planes | and 3, 0.96 0.50 104.92292.6 102.16 276.5 0.82 111.1 1454
respectively. 0.99 0.50 104.832944 102.03277.7 0.84 111.7 1387
L 110in Centerline Probe data 0.86 112.1 1329
w—4.71n. x/L spl phase 0.89 1124 1283
h—=2.0in. -0.80 116.5 1380 091 1125 1243
-0.84 116.5 130.1 093 1124 1206
-0.82 1164 122.1 095 112.1 1173
Liner -0.80 116.3 114.0 098 1116 1135
M=0.0 -0.77 116.2 105.6 1.00 110.8 109.0
T=78F -0.75 1159 969 1.02 109.8 105.0
1500 Hz -0.73 1157 878 1.05 108.3 99.2
source plane data -0.70 11558 776 1.07 100.6 91.2
y/w z'h spl phase  spl phase -0.68 1153 67.0 1.09 104.3 78.6
0.00 0.50 114.02 41.5 114.22 339 -0.66 1151 56.0 1.41 1019 58.1
0.03 0.50 113.89 44.7 114.28 32.7 -0.64 1150 44.0 1.14 100.6 26.0
0.06 0.50 113.92 451 11428 335 -0.61 1150 33.0 1.16 101.8 353.6
0.10 0.50 113.96 454 11427 3406 -0.59 1151 214 1.18 104.3 3327
0.13 0.50 114.02 464 11427 360 -0.57 1152 105 1.20 106.5 3208
0.16 0.50 114.09 474 11430 37.3 -0.55 1154 0.1 1.23 108.2 3133
0.19 0.50 114.17 486 11433 388 -0.52 115.6 350.1 1.25 109.6 308.0
0.22 0.50 114.23 50.2 11430 404 -0.50 115.8 340.06 1.27 110.6 304.0
0.26 0.50 11430 52.1 11441 42.2 -0.48 1159 331.8 1.30 111.3 3008
0.29 0.50 11440 54.0 11445 438 -0.45 116.0 323.0 1.32 111.7 2984
0.32 0.50 114.51 56.2 114.53 459 -0.43 116.1 314.0 1.34 111.8 296.0
0.35 0.50 114.69 58.6 114.62 48.1 -0.41 116.0 300.2 1.36 111.6 2935
0.38 0.50 11475 60.6 11473 497 -0.39 1159 2978 1.39 111.2 2911
041 0.50 11492 629 11482 52.1 -0.36 1158 289.0 1.41 110.6 288.1
0.45 0.50 11509 649 11498 54.2 -0.34 1155 279.6 1.43 1095 2844
0.48 0.50 115.26 67.0 115.09 56.0 -0.32 1153 2698 1.45 108.3 279.5
0.51 0.50 11544 689 115.24 58.2 -0.30 115.0 259.6 1.48 106.5 2727
0.54 0.50 115.64 71.2 11535 60.4 -0.27 1148 248.6 1.50 104.3 261.7
(.57 0.50 11581 73.0 115.50 62.1 -0.25 1147 237.1 1.52 10t1.6 243.2
0.61 0.50 116.09 74.9 11570 03.1 -0.23 114.6 2250 1.55 99.6 211.1
0.64 0.50 116.24 759 11578 64.2 -0.20 114.7 213.0
0.67 0.50 11642 77.5 11590 65.6 -0.18 1149 2014
0.70 0.50 116.60 794 116.00 66.9 -0.16 115.2 190.1
0.73 0.50 116.79 80.0 1106.15 68.4 -0.14 115.6 1798
0.77 0.50 117.14 84.6 11643 72.0 -0.11 1159 1699
0.80 0.50 117.40 86.8 110.602 74.0 -0.09 116.2 160.9
0.83 0.50 117.67 89.1 116.83 76.1 -0.07 116.5 1524
0.86 0.50 11796 91.4 117.03 78.1 -0.05 116.7 1445
0.89 0.50 118.25 93.7 117.25 80.2 -0.02 1169 1369
0.93 0.50 118.55 96.1 117.48 823 0.00 1169 129.7
0.96 0.50 118.86 98.5 117.71 84.4 0.02 1169 1224
0.99 0.50 119.18101.0 117.95 86.5 0.05 116.8 1154
Exit Plane Data 0.07 116.7 1084
X3 Plane X4 Plane 0.09 1164 101.2
yiw z/h splphase spl phase 0.11 116.1 938
0.00 0.50 108.01 2658 105732517 0.14 1157 859
0.03 0.50 108.08 265.9 105.89252.0 0.16 1152 778
0.06 0.50 108.11265.8 105912526 0.18 1147 068.4
0.10 0.50 107.95266.5 105.80255.0 0.20 1142 58S
0.13 0.50 107.85268.0 10594 256.4 0.23 1137 478
0.16 0.50 107.50269.1 105.51257.2 0.25 1133 365
0.19 0.50 107.29269.3 105.19 258.6 0.27 113.1 244
0.22 0.50 107.16 268.9 104.96 258.0 030 113.0 122
0.26 0.50 107.04 269.8 104.72257.4 0.32 1131 0.7
0.29 0.50 107.01 269.8 104.70257.9 0.34 1132 349.0
0.32 0.50 106.84 268.7 104.66 258.1 0.36 113.5 3395
0.35 0.50 106.86 269.5 104.50258.7 039 113.8 330.5
0.38 0.50 106.75270.3 104.53259.0 041 114.0 3223
0.41 0.50 106.70270.6 104.51258.4 043 1142 3150
0.45 0.50 106.54271.4 104.48 259.0 045 1143 3083
0.48 0.50 106.47272.7 104302617 0.48 1143 3019
0.51 0.50 106.36273.1 104.13261.8 0.50 114.1 2959
0.54 0.50 106.17274.0 103.89262.7 0.52 1138 289.6
0.57 0.50 1006.08 275.2 103.70 263.9 0.55 113.4 283.0
0.61 0.50 10591 277.7 103.35204.0 0.57 1128 2707
.64 0.50 106.01 279.2 103.28 265.9 0.59 112.0 2693
0.67 0.50 105.61279.8 103.11267.7 061 111.2 2604
0.70 0.50 105.57 280.8 103.03 269.8 0.64 1103 2501
0.73 0.50 105.01 282.1 103.51 269.1 0.66 1094 2379
0.77 0.50 105.47283.2 102.94 269.9 0.68 108.7 223.6
0.80 0.50 105.37284.6 102.812709 0.70 108.3 207.7

88



Plane locations (w. 1. 1. streamwise location of
liner x = 0.0)

plane i: -7.5in.

Plane 3:

w=4.71n,
h=20in.

Liner

M=0.0
T=78F
2000 Hz
source plane data

y/w z'h spl phase

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0 in.
Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
L=11.0in.

115.07 249.0
115.06 252.2
115.05 252.0
115.03 2518
115.02 251.6
115.00251.4
11498 251.2
114.96 251.2
114,92 251.3
114892514
114,84 251.5
114.81 251.0
114.73 252.2
114.66 2523
114592524
114.51 252.6
114.41 253.0
114.33 253.6
114.25 254.2
114.15254.7
114.04 254.6
113.97 255.3
113.95250.4
113.89 2571
113.69257.2
113.57257.9
113.45 258.5
113.33259.2
113.20 260.0
113.07 260.7
112.93261.5
11279 262.4

Exit Plane Data

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80

X3 Plane
yiw 2h splphase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

100.19 359
100.30 33.6
100.26 33.4
100.25 33.5
100.14 33.5
100.19 31.8
100.34 29.1
100.69 31.1
100.64 31.7
100.61 37,9
100.10 343
100.12 353
100.20 34.4
100.29 34.2
100.36 34.2
100.38 33.7
100.32 34.1
100.33 343
100.18 35.4
99.92 38.0
100.14 37.0
99.44 44.6
102.28 53.0
100.19 40.1
100.50 46.6
100.53 48.4

sp! phase

115.04 239.8
115.02238.3
115.02 238.6
115.01 239.1
115.00 239.4
114,98 239.6
114.96 239.7
114.94 239.8
11491 2399
114.86 239.7
114.81 239.6
114.75239.7
114.67 2394
114.59 239.8
114.49 239.0
114.36 239.5
114.28 239.6
114.18 240.4
114.08 240.9
113.93 240.0
113.84 239.0
113.77 239.6
113.65 240.3
113.57 240.5
113.35 240.2
113.20 240.2
113.04 240.2
112.88 240.2
112.71 240.2
112.54 240.3
112.36 240.3
112.17 2403

X4 Plane
spl phase

102.64 18.2
102.57 18.7
102.53 193
102.38 19.3
102.25 19.8
102.70 15.2
102.99 16.5
103.03 18.7
102.93 20.1
102.53 18.5
102.48 19.1
10246 18.1
102.04 18.1
102.41 18.2
102.29 20.2
102.28 20.7
102.23 209
102.24 20.6
102.24 210
103.19 17.1
103.29 17.2
102.73 17.5
102.01 17.7
102.42 188
102.69 18.1
102.71 18.0

0.83 0.50
0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/[. spl phase

-0.86
-0.84
-0.82
-0.80
-0.77
-0.75
-0.73
-0.70
-(0.68
-0.66
-0.64
-0.601
-0.59
-0.57
-0.55
-0.52
-0.50
-0.48
-0.45
-0.43
-0.41
-0.39
-0.36
-0.34
-0.32
-0.30
-0.27
-0.25
-0.23
-0.20
-0.18
-0.16
-0.14
-0.11
-0.09
-0.07
-0.05
-0.02
0.00
0.02
0.05
0.07
0.09
0.11
0.14
0.16
0.18
0.20
0.23
0.25
0.27
0.30
0.32
0.34
0.36
0.39
0.41
.43
.45
0.48
0.50
0.52
0.55
0.57
0.59
0.61
0.64
0.66
0.08
0.70

114.2
114.3
114.5
114.0
1147
114.7
1147
114.6
114.5
1144
114.2
114.1
114.1
114.2
114.3
114.4
114.5
114.0
114.0
114.0
114.5
114.3
114.1
113.9
113.7
113.0
113.0
113.7
113.8
114.1
1144
114.6
114.8
1149
1149
114.9
114.8
114.7
114.5
114.3
114.0
113.7
113.4
112.9
112.4
111.9
111.3
110.7
110.2
109.9
109.6
109.6
109.6
109.6
109.5
109.4
109.0
108.6
107.9
107.2
106.4
105.7
105.4
105.4
105.7
106.1

106.5
106.7
106.8
106.5

100.56 50.3
100.60 52.4
100.63 54.5
100.67 56.7
100.70 59.1
100.74 615

3529
3395
3205
3139
301.6
289.6
2779
20654
2526
2395
2259
2119
1979
184.0
170.6
157.5
1449
132.8
120.8
108.8
90.7
84.3
713
575
433
28.8
13.9
359.2
3448
331.2
3182
305.8
294.0
2825
271.2
2599
248.0
2372

178.8
166.9
154.7
142.1
128.9
114.6
99.0
84.1
68.7
535
393
26.0
13.8
2.1
350.8
339.5
3273
3139
298.6
2817
263.4
2454
229.0
214.1
201.0
190.8
180.9
171.5

89

102.73
102.76
102.79
102.82
102.85
102.88

17.8
17.6
17.4
17.1
16.9
16.6

0.73
0.75
0.77
0.80
0.82
0.84
0.86
0.89
0.91
0.93
0.95
0.98
1.00
1.02
1.08
07
09
RE
14
BRI
18
.20
23
25
27
.30
32
34
36
39

55

106.1

105.3
104.2
102.9
101.7
101.0
101.1
101.8
102.8
103.5
104.0
104.1
103.9
103.3
102.1
100.4
9¥.3

90.0

97.2

993

101.4
103.1
104.2
1049
105.2
105.1
104.7
103.8
102.4
100.5
98.4

97.3

98.3

100.4
102.3
103.7
104.7

162.3
152.4
141.0
126.6
108.4
80.0
64.0
44.7
29.8
18.2
8.9
0.7
35832
3454
336.0
3249
300.0
277.5
243.1
2184
203.5
194.0
186.7
180.7
175.2
169.8
164.1
157.5
148.8
136.0
115.8
854
547
337
20.7
12.0
52



Plane locations {w. r. t. streamwise location of
liner x = 0.0)

plane 1: -7.5in.

Plane 3:

w 4.7
h 2.0in,

Liner

M= 0.0
T 78F
2500 Hz
source plane data

y'w z’'h spl phase

0.00
(.03
0.06
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.07
0.70
0.73
0.77
0.80
0.83
0.80
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50

+16.0 in.
Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
L- 11.0In.

113.17
113.36
113.39
113.43
113.49
113.50
113.63
113.72
113.85
113.98
114.13
114.32
114.48
114.65
114.82
114.99
11510
115.31
11540
115.63
115.78
115.92
116.05
116.16
116.51
116.71
116.92
117.13
117.35
117.57
117.80
118.03

Exit Plane Data
X3 Plane
y/w z/h spl phase

0.00
0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

100.79
100.87
100.85
100.85
100.91
100.94
100.95
100,98
101.00
100.99
101.01
101.04
101.10
101.12
101.14
101.13
101.07
101.12
100.96
100.93
100.84
100.79
100.69
100.56
100.59

spl phase

89.9
95.6
95.1
94.0
92.8
914
89.8
B88.5
87.1
8587
84.4
82.8
82.1
80.7
794
78.3
77.5
77.3
76 .8
76.0
75.5
754
76.3
76.2
73.9
73.4
73.0
72.6
722
71.9
70.6
714

112.78
11293
112.99
113.08
113.19
113.30
113.42
113.56
113.72
113.89
114.07
114.25
11443
114.63
114.82
115.00
11518
115.40
115.65
115.84
116.01
116.15
116.26
116.37
106.78
117.00
117.23
117.46
117.70
117.94
118.18
118.43

X4 Plane
spl phase

473
4069
474
474
47.5
48.0
48.2
48.4
49.0
497
498
50.0
50.1
50.5
504
50.4
50.6
51.0
522
54.2
54.1
549
§5.3
5587
564

100.89
100.85
100.89
100.93
101.01
101.03
101.10
101.10
101.11]
101.14
101.24
101.30
101.29
101.35
101.42
101.36
101.38
101.49
101.47
161.51
101.46
101.43
101.45
101.40
101.47

76.8
75.0
753
75.5
75.2
744
73.4
723
70.9
69.2
67.5
60.3
04.3
634
61.8
60.4
59.7
59.2
589
56.9
557
55.2
55.2
54.8
51.9
50.8
49.7
48.5
474
40.3
45.1
44.0

34.0
35.0
359
368
36.7
375
38.0
383
387
388
398
40.8
413
420
422
423
429
44.0
443
44.0
445
448
452
454
459

0.80 0.50
0.83 0.50
0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/]. spl phase

-0.86
-0.84
-0.82
-0.80
-0.77
-0.75
-0.73
-0.70
-0.68
-0.66
-0.64
-0.61
-0.59
-0.57
-0.5§
-0.52
-0.50
-0.48
-0.45
<043
-0.41
-0.39
-0.36
-0.34
-0.32
-0.30
-0.27
-0.25
-0.23
-0.20
-0.18
-0.16
-0.14
-0.11
-0.09
-0.07
-0.05
-0.02
0.00
0.02
0.05
0.07
0.09
0.11
0.14
0.16
0.18
0.20
0.23
0.25
0.27
0.30
0.32
0.34
0.36
0.39
0.41
0.43
0.45
0.48
0.50
0.52
0.55
0.57
0.59
0.61
0.64
0.60
0.68

115.2
1154
115.6
115.7
115.7
115.5
115.3
115.1
115.0
115.0
115.1
1153
115.0
115.7
115.8
115.7
115.6
115.3
115.1
115.0
114.9
115.0
115.2
115.2
115.2
115.1

114.8
114.4
114.1

114.1
114.3
114.8
1154
116.0
116.5
116.9
117.2
117.3
117.4
117.3
117.2
117.1

116.9
116.6
116.4
116.1

115.8
115.5
115.1

114.7
1143
113.9
113.5
113.2
112.9
112.6
112.3
112.0
Lo
111.3
110.8
110.4
109.9
109.5
109.0
108.6
108.3
107.9
107.6

100.51
100.43
100.33
100.24
100.13
100.02
99.91

207.0
190.7
175.0
159.7
144.5
129.4
1134
96.3
78.3
60.4
43.0
20.0
10.2
3548
340.0
3249
309.7
293.8
277.1
259.7
242.1
224.7
208.3
192.1
176.6
161.3
145.1
127.8
109.0
89.2
69.3
50.3
329
17.3
27
349.3
3303
3236
310.7
297.9
2849
271.9
258.8
245.5

57.1
57.8
58.6
59.4
60.2
61.1
61.9

90

101.47 46.2
101.47 46.5
101.46 46.8
101.45 47.1
101.44 473
10143 47.6
10141 47.8

0.70

107.2
106.8
106.4
106.0
105.7
105.3
105.1
104.9
104.8
104.8
104.8
104.7
104.4
103.8
102.9
101.5
99.5
96.7
925
89.6
93.2
96.8
99.0
100.2
100.8
100.7
100.1
99.0
97.6
96.2
96.1
97.4
99.1
100.4
101.1
101.4
101.1
100.3

243.0
229.1
2149
200.4
185.8
171.0
156.3
141.4
127.1
113.7
101.2
90.0
80.0
70.7
61.8
52.6
423
283
39
308.1
260.7
2412
230.2
2221
2147
206.4
197.1
185.1
168.7
144.5
115.0
89.1
71.7
59.9
50.4
423
34.2
24.8



Plane locations (w. 1. L. streamwise location of
liner x = 0.0)

plane I: -7.5 in.
Plane 3: +16.0 in.

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
L= 11L01n.

w=47in.
h=2.0in.

[iner

M=0.1
T=60F

500 Hz
source plane data

viw z/h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.20
0.29
0,32
0.35
0.38
0.41
0.45
0.4%
0.51
0.54
0.57
0.0l
0.04
0.67
0.70
0.73
0.77
0.80
0.83
0.80
0.89
0.93
0.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.71 110.7
113581117
13501118
113.45112.0
11348 111.9
11344 111.6
113.48 111.9
112.86 109.5
112.59 108.3
112521073
112.55107.2
112.56 106.4
113.07 109.8
112.49107.6
112.65107.6
112,78 107.6
112.91 108.0
113,12 108.4
112.80 108.9
113.76 112.8
113.79 113.1
11383 1129
11375 113.0
11376 113.8
114.28 115.2
11453 116.3
11480 117.5
15091188
11540 120.2
11573 1217
116.07 1233

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83

X3 Plane
yiw z'h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

109.78 57.8
109.74 59.2
109.63 58.2
109.32 57.8
109.17 579
109.14 57.7
109.07 57.5
109.02 57.5
109.00 50.8
108.97 574
108.95 57.6
108.91 57.2
108.97 57.0
108.88 56.7
108.66 56.4
108.72 55.7
108.77 56.1
108.64 57.5
108.54 58.1
108.33 57.2
108.33 57.1
108.28 57.6
108.22 58.5
108.27 58.6
108.22 58.6
108.18 S8.9

spl phase

112.07 102.5
112.43 103.9
112,40 103.3
112.39103.2
112.37 102.4
11237 102.2
112.40 1022
112.35101.8
112.46 102.0
112.53102.3
112.55102.3
112,56 102.3
112,73 103.2
112.80 103.6
112.92 103.6
112.93 103.7
113.02 1032
113.03 103.6
113.08 103.5
113.16 103.4
113.15103.2
113.17 103.3
1316 1033
113.24 103.4
113.37 103.9
113.43 104.0
113.49 104.2
113.56 104.3
113.62 1045
113.68 104.7
113.75104.9

X4 Plane
sp! phase

110.18 56.
110.03 56.
109.84 55
109.68 55.
109.49 553
109.42 S5
109.44 S5.1
109.44 55.2
109.42 55.
109.39 54
10947 54
10936 54
109.47 S3.6
10937 53.6
10943 539
10941 538
109.43 53.7
109.46 S3.3
109.38 537
109.60 53.8
109.73 53.7
109.64 53.7
109.66 54,0
109.59 54.1
109.86 54.0
109.95 541

0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50

108.14
108.10
108.07
108.04
108.01

59.2
59.6
59.9
60.4
60.8

Centerline Probe data
x/I. spl phase

-0.86
-0.82
-0.77
-0.73
-0.08
-0.04
-0.59
-0.55
-(.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.0S
1.09
1.14
1.18

w D O
L v

1.
1.
1.
1.

o)
~

)
1.41
1.45
1.50
1.55

111.6
1119
112.3
112.5
112.8
112.9
113.0
113.0
113.0
112.8
112.7
112.4
112.1
111.8
111.4
110.8
110.3
109.7
109.2
108.6
108.1
107.6
107.0
106.3
105.5
104.6
103.8
103.0
102.6
102.7
103.1
103.7
104.4
105.1
105.5
105.9
105.8
105.6
104.9
104.0
102.4
100.2
96.7

90.8

87.4

95.1

99.6

102.6
104.7
106.3
107.8
108.7
109.4
110.1

124.6
119.8
11558
1114
107.6
103.7
100.1
90.5
928
89.3
85.8
81.6
77.6
73.2
08.2
63.0
57.2
50.5
429
i3S
26.6
18.7
10.6
1.8
3833
343.0
331.0
317.1
302.0
285.9
2714
259.4
249.5
2425
236.4
2324

91

110.06 54.2
110.16 54.3
110.28 54.4
110.41 54.6
110.54 548



Plane locations (w. r. 1. streamwise location of
liner x = 0.0)

plane 1: -7.5in.

Plane 3:

w = 4.7 in.
h 2.0in.

Liner

M=40.1
T 60F

1000 Hz.
source plane data

y/w z/h spl phase

0.03
0.06
0.10
0.13
u.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
093
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0 in.
Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
[.—11.01n.

112.85 287.2
112.91 288.1
112.90 287.9
112.87 288.1
112.95 288.3
112.94 288.4
113.00 288.6
112.94 289.2
112.90 289.6
112.93 289.6
112.89 289.06
112.93 289.3
113.02 289.1
113.03 289.8
112.98 289.9
113.03 289.5
112.99289.0
11297 289.2
113.03 290.3
113.11 289.0
113.11 288.8
113.13 288.5
113.17 288.7
113.15288.9
113,18 288.3
113.21 288.0
113.23287.8
113.26 2875
113.28 287.1
113.31 286.8
113.34 286.4

Exit Plane Data

0.03
0.06
0.10
0.13
.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.04
0.67
0.70
0.73
0.77
0.80
0.83

X3 Piane
y/w z/h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

90.84 132.1
96.22 133.0
96.47 132.6
96.31 129.7
96.89 134.2
96.60 135.5
96.53 135.0
96.50 135.1
96.61 135.4
96.48 135.1
96.25132.4
95.99 131.9
96.67 132.3
96.23 133.3
96.46 134.8
96.34 129.5
96.06 133.0
96.13 132.8
96.13 132.8
95721348
95.80 133.0
95.81134.2
95.86 133.7
95.76 135.1
95.60 133.8
95511339

spl phase

112.00 2859
112.01 284.7
112.05 284.5
112,12 284.0
112.09 283.7
112,11 283.7
112.16 283.0
112.17 283.5
112.21 283.7
112.20283.2
112.27 2834
112.25 2834
112.27 283.3
112.31 283.1
112.26 283.2
112.33 283.1
112.33 2823
112.35282.5
112.38 2822
112.38 281.9
112392817
112.40 2813
112.38 281 .4
112.42 281.1
112.42281.1
112.42 280.9
112.43 280.8
112.43 280.6
112.44 2804
112.44 280.2
112.44 280.1

X4 Plane
spl phase

95.58 129.9
95.53 1295
95.24 1324
95.32 130.1
9542 128.2
95.76 132.3
95.82 131.1
95.77 1314
95.87 129.4
9590 132.8
96.06 132.1
96.00 130.3
96.13 130.7
96.12131.3
96.16 131.4
96.16 130.0
96.18 129.8
96.12 130.2
96.16 129.5
96.31 130.3
96.32 129.7
96.03 130.3
95911314
95.97 130.2
96.01 129.8
95.96 129.6

0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50

95.42 133.9
95.33 133.9
95.23134.0
95.13 134.0
95.02 134.0

Centerline Probe data
x/L. spl phase

-0.80
-0.82
-0.77
-0.73
-0.68
-0.64
-0.59
-0.55
-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.80
0.91
0.95
1.00
1.05
1.09
1.14
1.18
1.23
1.27
1.32
1.36
1.41
1.45
1.50
1.55

112.3
113.0
1133
1134
113.0
1123
111.2
109.8
108.2
107.1
107.3
108.0
110.1
1114
112.3
112.9
113.2
113.2
112.9
112.3
111.7
110.8
109.9
109.0
108.1
107.1
100.1
105.2
104.2
103.4
102.7
102.1
101.7
101.4
100.9
100.4
99.8
99.2
98.4
97.5
96.1
94.5
91.7
87.7
79.0
80.1
87.6
91.4
93.0
95.1
95.9
96.3
96.2
95.0

3128
300.1
3004
295.0
289.5
283.1
274.5
2633
246.7
2238
197.4
176.1
161.2
150.5
143.0
136.7
130.9
1253
119.8
113.4
106.4
98.8
91.0
82.4
74.9
66.0
56.3
46.0
353
24.6
13.5
1.9
3525
343.2
3355
328.0
321.5
31061
3.2
3006.7
304.1
300.5
296.3
291.6
272.7
161.4
137.8
133.6
132.0
131.2
131.1
129.5
130.0
125.9
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9591 1294
95.86 129.2
95.79 129.0
95721288
95.65 128.6



Plane locations (w. r. t. streamwise location of
liner x = 0.0)

plane 1: -7.5in.

Plane 3:

w = 4.7 in.
h=2.0in.

Liner

M- 0.1
T=-60F

1500 Hz
source plane data
yiw z/h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0 in.
Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
L-110In.

110.91

111.21 1503 107.59
111.32 1499 108.11
111.49 148.8 108.54

11156

spl phase
148.4 107.02 .

SR ST I 8 )
AN N N |
~ e ) —

&0 b

147.2 109.10 124.

11178 1453 109.56 122.0
11196 142.8 110.05 1204

112,18
112.42
112.75
113.08
113.44
113.91
114.29
114.62
115.07
115.65
115.81
116.19
116.54

140.8 110.55118.3
1383 111.00 1155
1349 111.64 1133
1319 112.15111.0
128.6 112.69 1089
1258 113201068
1239 113.72105.2
1226 114.23103.2
1204 11473 101.2
117.6 11520 99.1
1149 11561 98.0
113.6 116.00 96.9
113.1 11640 947

116.84 112.0 116.76 93.6

117.16
117.44
117.68
118.49
118.94
119.41
119.88
120.37
120.87
121.37

Exit Plane Data
X3 Plane
v/w  z‘h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.0l
0.64
0.67
0.70
0.73
0.77
0.80
0.83

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

109.63
109.50
109.41
109.59
108.99
109.27
110.07
109.45
109.42
109.67
109.56
109.66
109.72
109.83
109.55
109.47
109.95
109.88
109.90
110.15
110.45
110.51
110.61
110.71
110.84
110.99

110.6 117.08 92.6
109.8 11736 92.1
109.1 117.67 91.8
104.6 118.26 88.1
102.8 118.62 86.7
[0t.1 11898 853
994 119.32 839
97.7 119.606 82.0
96.0 11999 1.2
944 12031 799

X4 Plane
spl phase

8.3 105.28 350.5
6.5 105.07 350.7
7.3 105.00351.0
7.7 105.19351.1
7.5 105.06 3519
9.2 104.70353.1
10.5 105.07 354.2
11.3 105.15353.8
10.4 10527 354.8
12.0 105.63357.4
14.1 105.63 359.0
153 10566 0.7
153 10568 29
15.5 10590 3.9
16.7 10589 7.1
18.6 105.76 8.8
212 10578 11.3
229 106011 107
234 10624 116
25.1 106.20 11.5
25.8 106.35 135
27.1 106.33 154
27.6 10628 159
28.6 10587 17.0
3.6 1064] 203
33.2 10647 219

0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/L spl phase

-0.86
-0.82
-0.77
-0.73
-0.08
-0.64
-0.59
-0.55
-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.08
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.04
0.608
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.0S
1.09
1.14
1.18
1.23
1.27
1.32
1.36
1.41
1.45
1.50
1.55

1152
1154
115.5
1154
1151
114.7
114.6
1145
114.7
1148
114.9
114.8
114.4
114.0
113.7
113.8
114.3
1149
1154
1158
116.0
1159
1153
4.4
113.2
1121

MH1Ls
119
112.7
113.5
138
113.5
112.5
110.8
108.5
106.7
107.3
109.4
111.3
112.4
112.5
111.7
109.7
106.0
997

101.3
107.1

110.2
111.8
112.2
111.4
109.5
105.8
99.3

115 349
111.33 36.7
111.50 385
111.69 403
111.88 422

186.2
170.1
1544
138.1
120.4
101.2
81.1
60.%
41.3
233
0.1
3493
331.2
311.6
290.0
267.2
2457
2268
209.6
194.7
181.0
168.3
155.5
141.1
125.3
103.8
78.7
54.4
348
20.2
8.7
388.7
348.6
335.6
315.7
284.2
248.3
223.7
210.2
202.4
197.3
192.8
187.3
170.8
142.3
62.0
37.6
30.5
27.1
25.1
22.8
18.6
8.8
327.0
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106.53 23.6
106.60 25.4
106.66 27.1
106.72 289
106.78 30.7



Plane locations (w. r. t. streamwise location of 0.86 0.50 97.65234.7 100.83 157.9

liner x = 0.0) 0.89 0.50 97.74239.2 100.64 158.3
plane I: -7.5 in. 0.93 0.50 97.84244.0 100.45158.7
Plane 3: +16.0in. 0.96 0.50 97.93248.9 100.25159.1
Planes 2 and 4 are 0.3 in. behind planes | and 3, 0.99 0.50 98.04254.1 100.04 159.5
respectively. Centerline Probe data
[.- 11.01n. x/L spl phase
w 4.7 in. -0.86 113.5 S89
h 2.0in. -0.82 1139 33.0

-0.77 1143 9.6
Liner -0.73 1144 3485
M -0.1 -0.68 114.1 3257
T 60F -0.04 113.6 3007

-0.59 1133 2733
-0.55 113.5 2463

2000 Hz -0.50 113.9 2213
source plane data -0.45 1142 1989
y/w z/h spl phase  spl phase -0.41 1141 1770
0.03 0.50 113.76308.1 113.63 287.5 -0.36 113.6 1539
0.06 0.50 113.67311.4 113.6]1 2869 -0.32 1129 1271
0.10 0.50 113.68311.8 113.58286.6 -0.27 1127 977
0.13 0.50 113.67 3125 113.58286.7 -0.23 113.1 685
0.16 0.50 113.69313.7 113.55286.8 -0.18 113.8 429
0.19 0.50 113.70314.7 113.57 287.5 -0.14 114.4 207
0.22 0.50 113.74315.8 113.51 288.2 -0.09 1146 04
0.26 0.50 113.72316.8 113.51289.3 -0.05 1144 3394
0.29 0.50 113.69317.4 113.53290.7 0.00 1139 317.6
0.32 0.50 113.70318.6 113512918 0.05 113.4 2945
0.35 0.50 113.78319.7 113,54 293.3 0.09 1129 2718
0.38 0.50 113893202 113542947 0.14 112.1 2493
0.41 0.50 113.90323.2 113.5529064 018 111.0 225.6
0.45 0.50 113953239 113.56 298.0 0.23 1098 2004
048 0.50 114033253 113.602994 0.27 109.0 170.0
0.51 0.50 114.07 3257 113.61300.7 0.32 1089 139.3
0.54 0.50 114.16 3269 113.65301.3 0.36 1092 1132
0.57 0.50 114.18328.7 113.71303.0 0.41 1092 91.7
0.61 0.50 114.23330.7 113.77 304.5 0.45 1084 715
0.64 0.50 114.453348 113.82304.6 0.50 1068 479
0.67 0.50 114.49336.1 113.85305.6 0.55 105.1 153
0.70 0.50 11458 337.0 113.923064 0.59 105.0 3373
0.73 0.50 114.67 338.9 113.95307.8 0.64 106.3 308.0
0.77 0.50 114.73 3404 113.96 309.1 0.68 107.3 2885
0.80 0.50 114893427 114083117 0.73 107.1 2736
0.83 0.50 115013447 114.15313.3 0.77 105.6 259.0
0.86 0.50 115.143408 114.22314.8 0.82 102.3 2355
0.89 0.50 115273490 114303165 0.80 99.6 186.6
093 0.50 115413512 11438318.1 091 102.0 1398
0.96 0.50 115.56353.4 1144731938 0.95 104.6 1185
0.99 0.50 115703558 114.56321.6 1.00 105.4 106.4
Exit Plane Data 1.05 1044 959
X3 Plane X4 Plane 1.09 101.1 788

yiw z/h splphase splphase 1.14 965 273
0.03 0.50 96.95190.9 102.63 154.5 1.18 100.5 327.6
0.06 0.50 97.13 188.6 102.62 153.2 1.23 104.4 30838
0.10 0.50 96.84 188.3 102.52 1549 1.27 106.2 300.4
0.13 0.50 96.78 189.8 102.38 154.5 1.32 106.2 293.0
0.16 0.50 97.13189.0 102.11 1554 1.30 104.4 2838
0.19 0.50 97.54187.7 101.87 1553 1.41 100.2 2062.5
0.22 0.50 97.19192.8 102.33150.5 1.45 97.4 198.6
0.26 0.50 96.94 192.6 102.64 153.1 1.50 102.3 553
0.29 0.50 96.71192.7 102.64 154.1 1.55 105.4 (335

0.32 0.50 90.85 193.1 103.08 154.9
0.35 0.50 97.20200.2 102.83153.8
0.38 0.50 96.50 197.8 102.40 156.5
0.41 0.50 96.53 186.8 102.33 155.1
0.45 0.50 97.02194.7 102,58 155.7
0.48 0.50 96.30193.5 102.37 156.6
0.51 0.50 97.37198.6 102.29 1553
0.54 0.50 97.01 195.7 102.22154.8
0.57 0.50 97.21198.6 102.12154.7
0.61 0.50 97.14201.6 102.05155.6
0.64 0.50 97.25209.3 101.69155.7
0.67 0,50 97.58213.9 101.21150.7
0.70 0.50 97.77216.7 101.23156.8
0.73 0.50 97.61218.1 101.72157.8
0.77 0.50 96.63 228.3 101.63 159.0
0.80 0.50 97.49220.3 101.17 1573
0.83 0.50 97.57230.4 101.00157.6
94



Plane locations (w. 1. t. streamwise location of
liner x = 0.0)

plane I: -7.5in.
Plane 3: +16.0in.

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.

I.-11.0in.
w=47n,
h= 2.0in.

Liner

M- 0.1
T 60OF

2500 Hz
source plane data

y/w z/h spl phase

0.03
0.06
0.10
0.13
.10
.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41

0.45
0.48
0.51

0.54
0.57
0.601

0.04
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.73169.2
114.00 174.8
114,04 175.2
114.04 175.0
114,12 1755
114.14175.4
11420 175.1
113.95175.9
113791755
113.72 1745
113.76 173.1
113821719
114,51 172.0
114171723
114.20 1707
114.35 168.7
114.40 1071
114.62 167.3
114,75 1693
115.81 170.7
115.99 170.8
116.14 170.6
116.33171.4
116.46 172.1
116.92 169.2
117.29 169.0
117.68 168.7
118.08 168.5
118.51 168.3
118.96 168.0
11943 167.8

Exit Plane Data

0.03
0.00
010
0.13
0.16
0.19
0.22
0.20
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.601
0.64
0.67
0.70
0.73
0.77
0.80
0.83

X3 Plane
y'w z'h splphase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

100.84 2159
101.02 216.3
101.07 2169
101.07 217.4
100.95 218.7
100,90 219.5
100.82 220.3
100.80 220.8
100.69 220.2
100.68 219.6
100.66 2193
100.58 218.3
100.51 218.5
100.29 218.8
100.10 219.1
9991 218.8
9288 219.6
99.57 220.2
9922 221.0
98.44 2252
98.10 227.5
97.97 2279
97.55229.7
97.15231.9
96.77 231.2
96.31232.7

spl phase

113.01 150.1
113.28 148.0
113.22 146.5
113.25 145.0
113.22 143.9
113.25 1424
113.20 141.5
113.31 140.0
113.45139.7
113.53 1388
113.65 1377
113.78 137.1
113.98 136.2
114.11 135.7
114.28 134.8
11443 134.0
114.59 132.2
114.76 132.2
114921319
115,10 129.7
115.26 1288
11540 128.5
115.54 128.7
115651288
116.04 127.6
116.26 127.1
116.50 126.6
116.75126.2
117.00 1259
117.26 1255
117.53125.2

X4 Plane
spl phase

101.82 200.2
101.81201.2
101.78 202.8
101.80 204.1
101.72 204.9
101.70 205.1
101.74 205.2
101.72 205.1
101.75 2053
101.79 205.2
101.74 205.0
101.71 204.6
101.62 2043
101.62 203.8
101.58 203.9
101.64 203.3
101.59203.2
101.59 203.1
101.59203.2
101.76 202.6
101.86 202.4
101.74 202.6
101.71203.5
101.63 203.7
101.73201.4
101.74 2009

0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/L. spl phase

-0.80
-0.82
-0.77
-0.73
-0.68
-0.64
-0.59
-0.55
-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.08
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.4]
.45
0.50
0.55
0.59
0.64
0.08
0.73
0.77
0.82
0.80
0.91
0.95
1.00
1.08
1.09
1.14
1.18
1.23
1.27
1.32
1.36
1.41
1.45
1.50
1.55

114.0
115.0
115.2
1149
1144
114.4
115.0
1153
1151
114.5
114.2
114.5
114.6
4.1
113.3
113.5
114.7
116.0
116.6
116.8
116.6
116.2
118.7
115.2
114.6
113.8
112.9
112.1
1S
111.0
110.5
109.5
108.4
107.2
106.4
106.1
106.0
105.7
104.9
103.8
103.1
102.5
101.1
97.2
%Y. 1
95.6
100.2
101.4
100.2
906.9
90.3
99.9
101.6
101.1

95.84 2343
95.34 235.9
94.82 237.6
94.28 239.4
93.71 2413

289.7
258.8
230.0
201.0
168.7
134.0
1019
74.1
40.0
15.7
341.8
309.1
279.5
250.2
2154
176.1
140.9
112.6
88.5
05.0
40.5
15.3
3498
3243
301.3
275.0
248.9
221.1
193.0
166.6
141.0
117.0
91.2
63.1
32.1
2.5
330.4
312.8
289.6
263 .4
2351
211.0
191.5
170.9
111
24.1
6.3
3559
341.6
3124
254.1
2188
203.3
180.9
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101.76 200.3
101.78 199.7
101.80 199.0
101.82 198.4
101.85197.0



Plane locations (w. r. t. streamwise location of’ 0.80 0.50 108.97 93.6 109.48 93.0
liner x = 0.0) 0.89 0.50 109.38 93.7 109.77 929
plane [: -7.5in. 0.93 0.50 109.80 93.9 110.09 929
Plane 3: +16.0in. 0.96 0.50 11025 94.1 11041 929
Planes 2 and 4 are 0.3 in. behind planes | and 3, 0.99 0.50 11072 943 110.76 92.9

respectively. Centerline Probe data
L 11.0in. x/l. spl phase
w-4.7in. -0.80 109.1 135.0
h-20in. -0.82 1095 1340
-0.77 110.1 133.7
Liner -0.73 110.8 1305
M- 02 -0.68 1114 1272
T-56F -0.64 1119 1227
-0.59 1120 1173
-0.55 111.8 1136
500 Hz -0.50 1117 1103
source plane data -045 1113 106.5
y/w z'h spl phase  spl phase -041 1107 1048
0.03 0.50 113.55 83.6 [13.18 1288 -0.36 1104 104.5
0.06 0.50 111.71 104.0 112,91 132.1 -0.32 1104 1021
0.10 0.50 111.89109.2 112,67 1355 -0.27 110.2 993
0.13 0.50 111481086 112231338 -0.23 1099 955
0.16 0.50 111.76 1043 112.37134.2 -0.18 1094 893
0.19 0.50 107431443 112,14 1327 -0.14 1089 820
0.22 0.50 107.30 148.1 112,42 130.0 -0.09 108.1 742
0.26 0.50 107.66 143.0 112.56 128.1 -0.05 1073 0640
0.29 0.50 108.71 136.7 112.24 1268 0.00 106.5 56.3
0.32 0.50 10891 1345 11207 1238 0.05 106.1 483
0.35 0.50 107.11136.5 112341250 0.09 1054 39.1
0.38 0.50 103.92152.1 111.981222 0.14 104.6 32.0
041 0.50 104.89 1543 111.69122.2 0.18 104.3 285
0.45 0.50 110.05 130.1 11227 1144 023 1042 21.7
0.48 0.50 111491285 111.73114.2 (.27 103.7 170
(.51 0.50 111411272 111.86122.7 0.32 1029 9.6
0.54 0.50 11246 129.6 112.04 129.0 0.36 102.6 4.1
0.57 0.50 11277 1323 113.09 1328 0.41 101.8 354.1
0.61 0.50 113.54116.5 114.121349 0.45 101.4 3352
0.64 0.50 11404 121.3 [15.16 1449 0.50 100.9 320.1
0.67 0.50 11424 1153 [14.30 1068 0.55 101.00 303.2
0.70 0.50 11444 112.7 114.61 1019 0.59 101.8 284.0
0.73 0.50 113281158 114551138 0.04 102.6 2728
0.77 0.50 113.58 1169 114.57 110.0 0.68 103.5 267.0
0.80 0.50 114.00 1283 11571 1129 0.73 103.4 2592
0.83 0.50 113.86 1243 116.21 111.5 0.77 103.8 254.0
0.80 0.50 113.62 1185 116.75110.1 0.82 104.1 2573
0.89 0.50 11326 1109 117.32108.7 0.86 103.8 257.0
0.93 0.50 112.59101.4 11791 107.2 0.91 103.7 2569
0.96 0.50 11192 90.0 118.54105.7 0.95 1029 258.0
0.99 0.50 111.20 76.7 119.21 104.] 1.00 101.9 256.5
Exit Plane Data 1.05 99.9 2614
X3 Plane X4 Plane 1.09 98.1 2529
y/w z/h splphase spl phase 1.14 919 2456
0.03 0.50 107.03 97.2 108.68 98.5 1.18 853 1887
0.06 0.50 107.19 102.6 108.18 96.9 1.23 93.1 1158
0.10 0.50 106.41 99.8 107.74 96.5 1.27 98.6 939
0.13 0.50 106.34 96.3 106.64 98.9 1.32 101.6 904
0.16 0.50 10605 90.7 106.75 958 1.36 103.8 914
0.19 0.50 105.50 94.8 106.89 97.1 141 104.7 93.6
0.22 0.50 105.85 96.6 107.08 98.6 1.45 106.2 937
0.26 0.50 105.72 95.9 107.07 95.5 1.50 107.4 923
0.29 0.50 105.89 96.7 107.28 96.0 1.55 1084 908
0.32 0.50 1006.09 95.6 107.54 94.9
0.35 0.50 10591 93.5 107.69 97.1
0.38 0.50 105.74 96.3 107.06 97.1
0.41 0.50 10570 96.1 107.35 955
0.45 0.50 106.27 96.9 107.08 96.6
0.48 0.50 10625 94.7 107.81 93.7
0.51 0.50 106.22 93.7 107.39 923
0.54 0.50 10595 91.8 107.50 90.7
0.57 0.50 106.29 924 107.37 92.6
0.61 0.50 106.17 91.8 107.79 93.5
0.64 0.50 107.19 93.8 107.29 93.3
0.67 0.50 108.04 93.3 108.90 %4.1
0.70 0.50 107.35 935 10841 94.6
0.73 0.50 107.41 93.6 108.36 94.0
0.77 0.50 107.40 94.1 10837 93.6
0.80 0.50 108.24 93.4 108.94 93.1
0.83 0.50 108.60 93.5 109.20 93.0
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Plane locations (w. 1. t. streamwise location of 0.86 050 101.17174.6 9989 1743

linerx - 0.0) 0.89 0.50 101.52173.9 100.13 173.2
plane 1. -7.5 in. 093 0.50 101.89173.1 100.38 172.0
Plane 3: +16.0in. 0.90 0.50 102.28 172.3 100.65 170.8
Planes 2 and 4 are 0.3 in. behind planes 1 and 3, 0.99 0.50 102.69 1714 100.92 169.5
respectively. Centerline Probe data
L. H.0in x/L spl phase
w=47in. -0.860 1109 3394
h=20in. -0.82 1123 3313

-0.77 113.0 3247
Liner -0.73 1137 3208
M=02 -0.08 1138 3158
T-56F -0.64 1135 3108

-0.59 113.0 307.1
-0.55 1119 301.2

1000 Hz -0.50 1103 291.7
source plane data -0.45 108.5 277.1
yviw z'h spl phase  spl phase -0.41 107.1 2545
0.03 0.50 111.50295.1 113.17 308.3 -0.36 1069 2273
0.06 0.50 111.52302.0 112903076 -0.32 1083 203.3
0.10 0.50 111.58302.0 11298 308.8 -0.27 1101 189.3
0.13 0.50 111.56 3024 [13.17307.2 -0.23 1117 1796
0.16 0.50 111.58301.3 113.093074 <018 1128 17301
0.19 0.50 112973214 113.27 307.3 -0.14 1133 1082
0.22 0.50 113.33322.5 113.16 306.5 -0.09 1137 1039
0.26 0.50 113.28321.2 112,90 306.0 -0.05 113.6 1601
0.29 050 112833158 113.00305.3 0.00 113.3 150.0
0.32 0.50 112,63 3155 112.79305.1 0.05 1127 1499
035 0.50 112.09319.0 112,97 304.6 0.09 112.1 145.1
0.38 0.50 11244 330.5 112,99 306.2 014 111.3 1378
0.41 0.50 113.82333.8 112.88304.7 0.18 110.7 130.2
0.45 0.50 113.54314.7 112,83 3044 0.23 1097 1228
048 0.50 113.58314.8 112953075 0.27 1089 114.6
0.51 0.50 113.78315.8 [13.54 310.8 032 107.7 108.2
0.54 0.50 114.11317.0 113.04 3137 0.360 107.0 979
0.57 0.50 114.26318.6 114.62313.6 041 106.0 88.0
0.01 0.50 113993129 114683113 045 1050 77.7
0.64 0.50 1427317.1 116.19 3144 0.50 104.1 688
0.67 0.50 113.79310.6 113.31307.3 0.55 1037 57.6
0.70 0.50 113303105 113.12306.1 (159 103.2 454
0.73 0.50 113533112 113.18305.6 0.64 102.7 38.2
0.77 .50 113.66 309.5 11296 303.3 0.68 102.2 285
0.80 0.50 113.68302.0 113.90308.3 0.73 1022 18.1
0.83 0.50 113.622984 113953083 077 101.8 9.7
0.86 0.50 113.542944 113993083 082 1012 1.9
0.89 0.50 113.45290.2 114.04 308.3 0.86 100.8 359.8
0.93 0.50 113.34285.6 114.09 3084 091 100.4 3535
096 0.50 113232808 114.14 308.4 0.95 994 3509
0.99 0.50 113.09275.6 114193084 1.00 98.5 3488
Exit Plane Data 1.05 97.3 3454
X3 Plane X4 Planc 109 954 3390
y'w zh splphase spl phase 1.14 92,6 3422
0.03 0.50 98.78179.6 98.01 1859 1.I8 853 3402
0.06 0.50 98551798 97.85179.0 1.23 701 2319
0.10 0.50 98.49186.7 97441922 1.27 882 1873
0.13 0.50 97.84175.6 97431857 1.32 93.1 1808
0.16 0.50 98.50 185.6 9791 1814 1.36. 959 177.2
0.19 0.50 98.19182.2 97.99 187.9 L4l 97.2 1803
0.22 0.50 97.86 183.8 97.52 186.5 1.45 99.0 1785
0.26 0.50 97.84 1854 98.37 187.0 1.50 98.0 180.1
0.29 0.50 98.04 185.1 9741 1848 1.55 98.7 1754

0.32 0.50 98.42182.1 9790 188.9
0.35 0.50 97891856 97.92187.6
0.38 0.50 98291819 97.00 184.4
0.41 0.50 98.41178.1 97.86 1819
0.45 0.50 98.051789 96.96 186.9
0.48 0.50 98.67 181.3 97.80 188.1
0.51 0.50 99.00 178.5 98.04 180.1
0.54 0.50 9797 176.7 98.37 182.3
0.57 0.50 98.39176.6 98.06 178.5
0.61 0.50 98.55179.0 9894 178.6
0.64 0.50 99.71179.9 98.08 179.0
0.67 0.50 100.051793 99.05177.7
0.70 0.50 100.47 180.7 99.50179.3
0.73 0.50 99.88 178.2 98.87 187.7
0.77 0.50 9948 1764 98.73 174.7
0.80 0.50 100.52176.0 99451764
0.83 0.50 100.84 1753 99.07 1754
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Plane locations (w. r. 1. streamwise location of
liner x = 0.0)

plane 1: -7.5in.

Plane 3:

w -4.71n,
h 2.0m.

[iner

M- 0.2
T SoF

1500 Hz
source plane data
phase  spl phase

viw z/h spl

0.03
0.06
0.10
013
0.16
0.19
0.22
0.20
.29
0.32
0.35
0.38
0.4}
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
(189
0.93
.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
(.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0in.
Planes 2 and 4 are 0.3 in. behind planes 1 and 3.
respectively.
L- 11.0in

108.56 190.7
108.34 191.4
108.49 189.0
108.61 189.5
108.85 187.4
109.81 1939
110.03 192.1
109.89 191.7
109.87 187.2
109.88 183.9
109.85 1823
110.13 181.1
111.87 179.6
112.24 1698
112.74 167 .4
113.24 165.6
113.63 163.7
114.17 162.3
113.93 162.5
114.76 162.0
114.27 157.3
114.67 1579
114.83 156.1
115.02 156.1
116.06 148.3
11647 1454
116.88 142.5
117.31 139.4
117.73 136.3
118.17 133.2
118.01 1299

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
4.29
0.32
0.35
0.38
0.41
0.45
0.48
0.5t
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83

X3 Plane
viw z/h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

110.45 100.9
110.24 99.6
110.24 1041
109.92 100.3
109.89 101.7
109.99 101.8
110.01 101.9
110.17 102.0
110.17 103.7
110.31 103.1
110.44 104.2
110.46 104.5
110.55 1053
110.69 106.5
110.69 107.1
110.79 106.5
110.89 103 .4
111.01 104.3
111.40 107.6
112.28 108.4
112.88 106.9
112.96 108.0
112,75 108.2
112.74 110.3
113.57 109.4
113.96 109.8

108.88 174.4
109.09 175.0
109.25 173.1
10943 1714
109.51 169.1
109.82 167.3
110.11 164.6
110.41 162.0
110.64 160.9
111,10 159.2
111.31 156.2
111.65154.9
112.01 1554
112.40 151.1
112.69 150.9
113.43 149.3
113.92 147.8
114.40 146.1
114.76 144.2
115.53 140.2
114.93 142.0
114.89 140.5
11542 139.7
115.58 138.7
116.49 130.6
116.88 1354
117.27 134.3
117.67 133.2
118.08 132.1
118.49 131.1
118.91 130.2

X4 Plane
spl phase

107.87 96.0
107.91 96.4
108.22 95.7
108.23 100.4
107.94 100.3
107.94 994
107.81 100.2
108.13 100.1
107.95 99.9
108.10 100.6
108.40 101.3
108.40 101.8
108.35 103.7
108.53 103.1
108.71 104.3
109.12 104.4
109.33 105.7
109.35 106.4
109.52 107.7
109.53 109.3
110.22 109.0
110.46 108.2
110.22110.3
110.28 1113
110.90 112.0
11118 112.8

0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/1. spl phase

-0.80
-0.82
-0.77
-0.73
-0.68
-0.04
-0.59
-0.55
-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.05
1.09
1.14
1.18
1.23
1.27
1.32
1.36
1.41
1.45
1.50
1.55

112.4
112.2
112.4
1128
113.2
1134
113.5
113.4
113.0
1127
112.4
112.3
112.3
112.5
112.6
112.6
112.5
112.3
112.3
112.5
112.8
113.3
113.7
113.7
113.2
112.3
110.8
109.3
108.5
1094
110.6
111.7
112.1

111.8
110.8
108.7
105.8
103.8
105.5
108.3
110.4
111.3
111.2
109.9
107.1

101.9
95.8

104.0
108.3
110.5
111.2
110.8
109.1

105.8

114.37 110.2
114.80 110.6
11525 111.0
115721115
11621 111.9

241.3
2223
202.1
183.3
165.6
1493
134.6
119.5
104.2
87.5
69.0
49.6
30.0
12.1
3549
337.8
320.7
302.9
284.0
2065.0
247.6
232.1
219.1
208.1
197.5
185.8
171.1
150.2
124.2
97.7
78.2
65.9
57.7
S1.3
45.0
329
12.2
335.1
2958
275.9
268.4
265.6
263.7
262.0
257.7
244.0
169.2
116.3
107.8
106.7
106.6
106.5
104.4
934

98

111.47 113.7
111.78 114.6
11210 1155
11243 116.4
11278 117.3



Planc locations (w. r. 1. streamwise location of 0.86 0.50 10593 423 99.00317.7

liner x = 0.0) 0.89 0.50 100.48 43.7 99.47316.6
planc 1: -7.5in. 0.93 0.50 107.07 45.6 99.89315.5
Plane 3: +16.00in. 0.96 0.50 107.68 47.1 100.34314.4
Planes 2 and 4 are 0.3 in. behind planes 1 and 3, 0.99 0.50 108.31 48.8 100.823133
respectively. Centertine Probe data
L= 1.0in x/1. spl phase
w= 4.7 in. -0.80 1123 1318
h=2.0in. -0.82 1119 1034

-0.77 112.3 755
Liner -0.73 1131 513
M- 02 -0.68 1135 313
T=3F -0.04 1135 129

-0.59 1129 3525
-0.58 1122 3277

2000 Hz -0.50 1120 2998
source plane data -0.45 1125 2735
v/w z/h spl phase  spl phase -0.41 1131 2519
(.03 0.50 11311 20.6 113.72 4.1 -0.36 1133 2323
0.06 0.50 113.15 182 113.65 39 -0.32 1128 2133
0.10 050 113.02 189 11359 29 -0.27 1119 190.5
0.13 0.50 11294 204 11359 4.0 023 1113 1614
0.16 0.50 11297 20,6 11350 2.6 018 1116 1310
0.19 0.50 11275 247 113506 3.1 -014 1127 1052
0.22 0.50 11270 251 113.50 2.8 -0.09 113.6 85.6
0.26 0.50 112.74 264 11344 33 -0.05 1139 688
0.29 0.50 112,70 27.1 11345 3.6 0.00 113.5 519
0.32 0.50 11236 268 11313 38 0.05 1128 33.0
0.35 0.50 11181 274 11345 5.2 0.09 1120 114
0.38 0.50 11146 297 11346 6.6 0.14 111.4 3485

"o

0.41 050 11279 282 11346 8. 018 1109 32060

(.45 0.50 11337 282 11343 100 0.23 110.2 3048
(.48 0.50 11351 292 11345 11.7 0.27 109.1 281.6
0.51 0.50 11354 31.3 113.50 129 0.32 107.7 2503
0.54 0.50 113.65 32.7 113.64 15.0 0.30 107.2 2246
0.57 0.50 113.93 322 113.78 154 0.41 107.6 1969
0.61 0.50 11385 324 11374 173 0.45 108.3 1744
0.64 0.50 113.97 34.1 11398 184 0.50 108.0 157.2
0.67 0.50 113.82 32.6 113.80 19.1 0.55 100.9 139.2
0.70 0.50 114.00 33.2 114.04 184 059 1048 1148
0.73 .50 114.13 33.5 114.02 20.0 0.04 1033 772
0.77 0.50 11411 34,1 114.23 20.7 0.08 104.6 43.7
0.80 0.50 11483 342 11435 249 0.73 106.0 18.0
.83 0.50 115.09 344 11448 208 0.77 107.3 6.1
0.86 0.50 11538 345 114.6]1 287 0.82 106.4 357.5
0.89 0.50 115.68 34.6 11476 30.7 0.86 103.3 348.0
0.93 0.50 11599 346 11491 328 091 969 3134
0.96 0.50 116.32 34.6 115.07 35.0 095 98.6 232.8
0.99 0.50 116.67 345 115.25 37.2 1.00 103.7 211.6
Exit Plane Data 1.05 1059 204.9
X3 Plane X4 Planc 1.09 105.7 199.0

y/w z/h splphase  spl phase 114 103.5 1923
0.03 0.50 101.59 31.6 9598 338.8 118 981 1673
0.06 0.50 101.49 32,9 96.54 3350 1.23 979 906
0.10 0.50 101.76 34.2 9548 338.0 1.27 103.4 60.1
0.13 0.50 100.74 37.8 95373398 1.32 106.1 516
0.16 0.50 9981 29.3 95533327 1.36 106.7 48.0

0.19 0.50 100.34 252 95963334 1.41 1054 427
0.22 0.50 10090 29.8 96.13331.4 1.45 1016 28.6
0.26 0.50 100.81 30.8 95.85330.8 150 957 330.5
0.29 0.50 10084 309 95983293 1.55 101.6 2604

0.32 0.50 100.83 31.8 9590331.7
0.35 0.50 101.02 32.5 9592332.1
0.38 0.50 101.48 339 96.13 3289
0.41 0.50 101.50 32.7 9571 3285
0.45 0.50 101.38 334 96.00329.7
0.48 0.50 101.07 31.6 95733285
0.51 0.50 101.62 28.6 9573 330.5
0.54 0,50 101.76 26.3 95433293
0.57 0.50 101.87 313 95753283
0.61 0.50 10226 323 95563300
0.64 0.50 103.20 37.6 96.17 326.7
0.67 0.50 104.00 33.8 97.82323.1
0.70 0.50 104.03 36.1 98.40318.3
0.73 0.50 103.58 38.6 97.84 3198
0.77 0.50 10399 40.1 98.02319.6
0.80 0.50 10491 39.8 98.31319.7
0.83 0.50 10540 41.0 98.68 318.7
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Plane locations (w. 1. t. streamwise location of
liner x = 0.0)

plane {: -7.5in.
Plane 3: +16.0 in.

Planes 2 and 4 are 0.3 in. behind planes | and 3,
respectively.
L. 11.0in.

w 4.7 in.
h=20in.

l.iner

M- 02
T SoF

2500 Hz
source plane data
y/w z'h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041

0.45
0.48
0.51

0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

112,91 258.7
112752574
112,72 258.0
112.83 258.7
112.74 259.1
113.43 204.7
113.56 203.0
113.44 262.6
113.29 260.7
113.15260.2
112.61 259.0
112.54 258.4
113.88 257.2
113.87 2541
113.69 2543
113.76 253.8
113.88 254.5
11396 251.6
113.57 247.5
113.73 246.3
113.84 240.0
114.06 239.9
114.26 238.2
114.40 238.1
114.35 2323
114.43229.0
114.53225.6
114.62 222.0
114.71 218.2
114.81214.2
114.91 210.0

Exit Plane Data
X3 Plane

y/w z/h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.6l
0.64
0.67
0.70
0.73
0.77
0.80
0.83

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

96.00
95.92
95.70
95.00
95.19
95.35
95.27
94,86
94.70
94.73
04.54
94.53
94.32
94.65
94.25
94 .34
93.99
94,11
94.08
94.32
94.75
94.59
93.90
94.04
94.34
94 .39

spl phase

112.31 238.0
112.38 238.0
112,37 237.2
112.31 236.7
112.34 2345
112.39233.9
112.37 230.6
112.41 2304
112.47 229.0
112.46 228.0
112.74 227.2
112.86 226.8
112.90 226.0
113.05 220.5
112,97 226.7
113.01 225.7
113.08 226.6
113.26 227.0
113.34 226.0
113.80 226.5
113.81 223.5
114.07 221.5
114,14 221.2
114.28 221.5
114.51 222,60
114712225
114912225
115,13 2225
115.35222.6
115592227
115.83 2229

X4 Plane
spl phase

30.0
29.1

33.1

322
36.6
30.8
33.5
35.6
36.7
36.7
37.7
37.7
388
38.2
36.8
36.5
27.5
26.8
31.7
34.0
29.8
299
29.3
30.6
25.7
24.0

98.45351.5
98.43 350.6
98.94 354.2
98.00 0.0

98.27 357.2
98.12 357.1

98.28 355.4
98.09 357.3
98.28 350.2
98.16 3549
98.35353.2
98.27 351.9
98.17 354.7
98.30352.4
98.49 351.2
98.38 351,14

98.38 351.3
98.28 350.0
98.44 349.1
98.68 348.6
99.85 348.0
100.04 344.]
100.07 346.7
100.16 345.2
100.44 342.3
100.76 340.9

0.86

0.50

0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/l. spl phase

-0.80
-0.82
-0.77
-0.73
-0.68
-0.64
-0.59
-0.55
-.50
-0.45
-0.41
-0.30
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.08
0.00
0.05
0.09
0.14
0.18
0.23
0.27
.32
0.36
0.41
0.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.05
1.09
1.14
1.18

1.23

;A;‘h'-h'-l‘-’:\-zifa'ru
[ R SO |

h S A —

112.9
112.7
113.4
1139
113.8
113.0
112.8
113.2
113.7
113.6
112.9
112.4
1124
112.7
112.2
114
1.5
112.9
114.2
115.1
115.2
114.9
114.3
113.7
113.3
112.9
112.3
114
110.3
109.4
108.9
108.9
108.5
107.4
105.6
103.6
103.5
104.8
105.6
104.9
102.6
99.7
98.5
9%.6
96.3
89.8
93.6
99.1
101.1
100.3
97.3
943
98.4
100.9

94.45 22.3
94.53 20.5
94.61 18.5
94.70 16.5
94.80 143

13.9
338.7
3006.1
279.2
2538
225.7
193.3
161.2
134.8
109.5
82.8
50.7
1¥.4
350.5
3226
290.3
2529
2189
1933
172.2
152.3
131.4
108.9
839
58.7
34.6
13.8
3511
327.5
299.1
270.6
246.4
2257
200.2
186.5
150.5
110.7
83.5
67.2
54.1
40.1
12.9
334.1
308.2
287.2
2443
154.3
1323
124.5
116.5
95.5
36.5
351.1
328.7

100

101.09 339.3
101.45 337.7
101.82 336.0
102.21 334.2
102.63 332.3



Plane locations {w. 1. U streamwise location of
0.0)

liner x

plane I: -7.5in.
Plane 3: +16.0 in.

Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
[.=110in.

w 4.7 in.
h=20in.

Liner

M=0.

T ol

3
F

500 Hz
source plane data

yiw z'h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41]
0.45
0.48
0.51
0.54
0.57
0.01
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

109.13 1368
106.99 156.2
106.10 149.7
107.56 156.0
107.97 150.4
107.76 148.0
101.85201.0
102.80 199.0
104.65 189.3
104.59 185.2
103.23 184.1
101.33 18K.0
102.37 184.7
107.08 148.2
107.87 134.8
107.57 144.5
107.25 156.3
107.40 1329
108.35 134.0
109.25 144.0
108.64 138.2
109.11 143 4
109.11 143.1
108.59 1397
109.09 1449
109.23 147.5
109.36 150.7
109.48 154.0
109.61 160.9
109.69 166.6
109.76 173.2

Exit Planc Data

0.03
0.00
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.07
0.70
0.73
0.77
0.80

X3 Planc
viw  z'h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

104.57 158 .8
106.48 164.4
104.72 161.5
104.00 155.7
103.36 163.5
103.23 161.8
104.58 106.0
103.45 163.6
104.49 164.9
104.07 161.7
104.07 157.1
104.39 157.7
103.94 156.5
103.03 147.1
103.25150.3
104.54 142.6
104.24 1560.3
103,30 1542
104.18 147.2
105.77 161 .4
107.47 165.2
109.06 150.6
108.67 151.9
108.86 163.3
109.79 158.2

spl phase

109.30 154 8
108.39 167.2
109.36 174.6
108.15 170.1
109.55172.0
109.53 164.7
109.24 169.0
109.76 158.8
109.76 150.0
109.79 149.5
109.94 148.9
109.62 148.7
110.70 153.2
109.76 140.8
110.67 142.4
108.69 140.3
109.45 1433
109.82 147.7
111.41 1597
110.74 181.0
110.35 1428
111.89 1459
11171 1549
H1.50 1508
111.71 2021
111.91201.8
112,13 3252
112.34 39222
112.57 463.0
112.80 537.4
113.040615.6

X4 Plane
spl phase

106.04 141.0
107.56 1349
107.41 133.3
106.97 136.1
105.54 1439
106.77 138.8
106.12 135.5
107.06 131.9
105.34 145.0
107.52 120.9
103.98 130.2
105.14 127.6
105.45 135.0
105.40 132.7
104.22 1343
106.98 143.5
107.78 128.1
106.79 121.8
108.19 135.9
10649 134.8
114.36 126.6
112.48 135.7
111.09 1335
109.09 123.1
109.63 129.3

0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50

110.69 158.9
111.64 159.7
112.65 160.6
113.72 161.5
11484 162.6
116.03 163.7

Centerline Probe data
x/Lspl phase

-0.86
-0.82
-0.77
-0.73
-0.68
-0.64
-0.59
-(1L.55
-0.50
-0.45
-0.41
-0.30
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.08
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.0S
1.0v

108.2
106.6
108.0
106.4
107.0
108.7
109.2
1101
111.0
111.3
111.3
110.7
110.8
109.4
109.2
108.06
105.5
104.0
103.0
102.4
EOR

99.7

99.2

100.9
100.9
101.3
100.2
101.5
99.2

99.8

99.0

7.4

99.8

101.3
1019
102.1
103.1
103.3
103.5
103.5
102.06
100.3
99.5

96.5

89.8

87.7

84.4

92.4

92.4

96.6

101.0
104.5
107.0
107.4

134 4
134.7
134.5
140.2
1445
1403
1454
147.2
140.2
140.0
132.5
133.1
120.4
116.8
111.9
107.3
99.2
80.8
80.9
060.6
08.5
53.8
60.3
61.3
503
48.6
494
448
45.7
259
216
3539
352.0
319.0
304.5
288.5
284 .8
2759
270.5
270.5
274.0
278.0
288.8
2674
287.8
77.4
163.6
119.5
119.8
154.7
144 9
142.6
143.5
141.1

101

110.15 129.0
110.70 128.7
111.21 1284
112,12 1281
112.79 127.8
113.48 127.5



Plane locations {w. r. t. streamwise location of
liner x = 0.0)

plane t: -7.51n.
Plane 3: +16.0in.

Planes 2 and 4 are 0.3 in. behind planes 1 and 3,
respectively.
L= 110in.

w=4.7 in.
h- 2.0in

l.iner

M 03
T-06lF

1000 Hz
source plane data

y/w z'h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
(.54
0.57
0.01
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.96
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

111.59 3434
111.23 350.5
111.42 3499
111223443
111.71 3477
111.42 346.8
113.85 13.1

11331 82

113.01 5.0

11294 43

111.30 8.7

111.29 15.8
112.07 153
112.03 349.1
111.90 350.6
111.53351.2
112.59 3511
111.86 347.2
112.10 3493
112,45 3538
112.62 3432
112.62 3443
112.43 339.6
113.15352.6
112.54 3448
112.56 344.1
112.58 343.2
112.56 3423
112.61 341.0
112.62 340.0
112.63 3389

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.60!
0.64
0.67
0.70
0.73
0.77
0.80

X3 Plane
yiw z'h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

100.07 205.9
99.47 262.7
99.88 261.3
99.73 271.8
96.44 273.2
99.25 2573
98.65 250.2
98.60 245.8
99.10 258.1
98.15 200.7
99.75 264.2
08.55248.3
98.95 262.8
99.89 254.4
100.47 253.1
99.09 250.6
98.64 247 .4
100.14 250.7
100.37 253.7
100.60 257 .4
101.61 2329
102.43 264.0
103.13 240.5
103.50 2539
104.00 2494

spt phase

112.58 3519
112,65 355.0
112.68 353.9
112.68 3494
112.54 351.9
112.67 354.0
113.05 3485
112.81 346.9
112.66 347 .4
112.61 3493
112,99 3479
112.53 3498
112.92 346.3
111.61349.0
112.40 351.8
t11.74 350.7
112.53 3563
112.71 3594
113.47 35
114.62 10.0
113.26 348.0
112.52 346.8
112.56 3493
112.84 340.8
113.14 163.0
113.20 138.2
113.28 110.6
113.35 80.6
113.43 484
113.51 13.9
113.60 337.0

X4 Plane
spl phase

103.69251.9
102.99 2422

102.46 235.1

100.59 239.4
100.48 261.7
101.78 264.8
102.24 256.4
102.84 271.0
102.97 247.1

102.96 260.9
104.29 257.0
102.43252.5
104.02 2513
104.64 250.2
102.79 255.3
99.86 252.2

105.83 256.2
105.14 237.3
104.10 257.7
105.42257.3
107.75251.0
110.84 251.9
108.90 247.9
108.87 253.2
110.56 246.6

0.83 0.50
0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/. spl phase

-0.80
-0.82
-0.77
-0.73
-0.08
-0.04
-0.59
-().85
-0.50
-0.45
-0.41
-(1.36
-(0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.04
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.05
1.09
1.14
1.18
1.23
1.27
1.32
1.36
.41
1.45
1.50
1.55

106.8
108.5
110.4
110.9
1.8
1.7
111.2
109.8
108.8
106.4
104.5
103.4
105.0
107.6
109.2
110.6
111.3
111.7
111.5
110.8
110.3
109.9
109.2
108.5
107.4
106.3
105.7
105.0
104.5
103.6
103.5
102.4
101.0
101 .4
100.6
101.2
99.3

99.3

100.3
100.3
99.8
99.5

98.0
96.7

94.2

89.3

88.3

83.9
90.6
95.4
97.1

99.1

99.9
100.8

104.69 249.3
105.43 2493
106.21 249.3
107.04 249 4
107.90 249.6
108.81 249.8

9.7
0.2
356.9
3544
351.2
350.7
3425
338.0
3349
3322
303.%8
279.8

205.2
199.9
192.0
183.8
177.1
168.1
160.3
151.9
147.4
138.6
127.1
119.9
107.8
99.9
90.3
76.2
67.0
60.4
53.4
45.5
40.7
414
40.9
37.0
344
474
04.1
219.6
240.8
238.2
2358
250.6
2522
240.4

102

111.54 245.0
112.57 2433
113.65 2415
114.78 239.6
11597 237.5
117.21 2353



Planc locations (w. 1 ( streamwise location of

liner x

0.0y

plane |: -7.5in.
Plane 3: 416.0 in.

Planes 2 and 4 are 0.3 in. behind planes | and 3,

respectively.

[

0in,

w47 1n,
h=20in

Liner

M=0.

T- 6l

3
F

1500 Hz
source plane data

v/w z/h spl phase

.03
0.06
0.10
013
0.16
0.19
0.22
0.26
0.29
0.32
0.38
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.01
0.04
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.93
0.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

112.02 2547
111,73 253.3
112252511
111.96 248.4
112052478
112.23 247.1
112.87 254.1
112.26 250.1
112.38 251.6
112.29244.4
111.41242.7
112.12 240.0
11276 241.9
112,71 223.0
11297 2155
112,76 216.4
113452144
113.78212.2
113.57 205.0
114.47 2043
11433 195.5
114,23 193.1
114.74 194.0
114.84 191.2
115.33177.7
115.65171.6
11599 165.3
116.34 158.7
116.71 151.9
117.09 1449
11749 1377

Exit Plane Data

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41
0.45
0.48
0.51
0.54
0.57
0.01
0.64
0.67
0.70
0.73
0.77
0.80

X3 Plane
y/w z'h spl phase

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

113.67 200.7
113.38 199.9
113.12 198.3
112.82201.2
113.24 196.9
113.44 1994
11298 196.3
113.07 196.6
113.20 199.5
113.24 196.7
113.29 197.0
113.28 196.1
F13.53 1968
113.62196.4
113.68 195.5
113.83 196.2
113.97 196.0
113.97 196.5
114.43 1955
116.51 190.5
117.04 187.8
118.31 186.3
117.75 188.1
117.08 189.9
118.74 180.7

spl phase

111192323
111162299
111.70: 228.6
111.152244
111.20 2257
110.63 220.6
111.42217.1
111.07 2104
111642109
111.67 207.6
111.79207.5
111.86 2069
111.96 202.0
111.92 197.1
112.64 196.0
113.07 194.0
11344 190.2
113.70191.2
114.57 186.3
115.36 186.0
114.60 178.7
14.71 1765
11505 175.1
11552 173.6
116.37 1699
116.85167.2
117.36 1044
117.89 161.7
118.45 1589
119.02 156.2
119.62 153.4

X4 Plane
spl phase

111.49 196.7
112.37 198.6
11.39197.2
111.63 1975
111.20 197.1
111.43 1964
11175 196.8
111.93 1961
111.26 190.3
111.62 1925
111.43 196.0
L1179 1953
111.68 194.2
I11.85196.4
112,35 192.5
112.77 1958.7
113.22 193.7
113.92193.4
113.93 192.3
114.69 191.6
118.59 176.8
1812 181.9
H7.11 1832
116.18 188.0
118.84 181.4

0.83 0.50
0.86 0.50
0.89 0.50
0.93 0.50
0.96 0.50
0.99 0.50
Centerline Probe data
x/[. spl phase

-0.80
-0.82
-0.77
-0.73
-0.08
-0.64
-().59
-(L55
-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.08
0.00
0.08
0.09
0.14
0.18
0.23
0.27
0.32
0.30
0.41
0.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.08
1.09
1.14
1.18
1.23
1.27
1.32
1.36
1.
1.
l.
1.

4=

S
0
5

‘hLh

115.2
115.0
114.4
113.4
1128
113.1
114.2
1153
115.8
115.5
115.0
113.9
112.0
112.1
113.0
113.7
114.5
114.0
114.5
113.7
112.6
112.2
113.1

113.8
114.4
114.6
113.8
112.5
110.5
108.4
108.2
110.6
112.3
113.8
113.8
113.1

111.4
108.0
103.0
104.2
109.0
1.7
113.5
113.6
112.2
109.6
104.2
99.2

106.8
1111

113.1

113.8
112.8
110.7

119.44 185.6
120.17 184.4
120.95183.2
121.77 181.9
122.63 180.5
123.52179.2

280.3
2694
2574
238.0
2104
194.0
174.9
1619
151.9
142.9
131.4
118.4
99 |
74.3

N
<

ta w2
—_—s2
[SS I )

>

o
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2 — tJro

\)OCCI‘\)'J;-'
Lol

t

i

)
L3

0.9
376
244

wd fa Tn
v

B FO B P B PO B e )
“J <

<

~

s
x
FN

163.1
137.7
124.7
118.5
116.3
113.3
109.2
993
70.9
43
341.7
336.7
337.7
3373
339.5
339.2
3259
2413
196.1
193.9
196.7
196.2
195.7
193.7

103

119.72 179.8
120.64 178.1
121.61 176.3
122.62 1744
123.69 172.5
124.80 170.4



Plane locations (w. 1. t. streamwise location of’
liner x = 0.0)

plane 1: -7.51n.

Plane 3:

w 4.7in.
h 2.01n.

Liner

M- 03
T 61F

2000 Hz
source plane data
y/w z'h spl phase

0.03
0.06
0.10
0.13
0.16
0.19
0.22
0.26
0.29
0.32
0.35
0.38
0.41]
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80
0.83
0.86
0.89
0.3
090
0.99

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

+16.0in.
Planes 2 and 4 are 0.3 in. behind planes | and 3.
respectively.
[ I110in

110.38
110.10
110.30
110.27
110.03
110.12
109.79
110.12
109.77
109.73
109.23
109.51
109.47
11041
110,51
110.90
110.93
1S
111.07
11119
111.42
111.55
111.92
111,98
112.57
11291
113.27
113.64
114.04
11445
114.89

Exit Plane Data
X3 Plane
v/iw z/h spl phase

0.03
0.06
0.10
0.13
0.10
0.19
0.22
0.26
0.29
0.32
0.35
0.38
041
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.70
0.73
0.77
0.80

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

101.95
103.38
103.83
103.55
102.02
102.52
101.56
103.08
103.41
103.56
103.38
103.89
104.29
104.64
10380
104 .38
104.63
105.10
105.92

spl phase

06.0
03.]
63.5
02.3
63.0
65.1
68.2
68.5
724
74.1
75.2
734
733
73.2
735
759
76.1
76.4
76.6
79.7
78.1
78.1
77.8
79.7
79.5
79.7
79.9
80.1
80.2
80.3
80.3

111.23
11177
111.09
111.25
111.25
111.52
111.32
111.41
111.22
111.30
111.42
111.22
11143
111.70
111.64
111658
111.51
11180
111.94
112.28
112.37
112.60
112.73
112.64
112.97
113.17
113.38
113.59
113.82
114.06
114.30

X4 Plane
spl phase

149.9
155.8
153.4
142.9
147.1
154.9
149.4
155.7
150.1
149.3
148.7
144.9
147.9
150.8
1443
147.7
148.2
144.5
1458

108.29 1399
108.76 136.4

110.32

1354

109.34 131.1

107.97

1343

107.70 130.6

99.13
97.51
98.39
99.49
98.97
98.71
97.28
98.58
96.67
97.41
98.74

458
41.6
41.0
40.8
40.7
41.0
43.0
43.0
415
43.5
40.5
48.7
51.2
523
55.9
58.0
59.6
61.3
64.5
606.6
65.7
60.2
67.7
68.1
75.1
77.8
80.6
834
80.4
89.5
927

93.3

121.0
1127
110.1
119
100.2
107.0
109.2
1148
106.2
104.7

100.56 110.3

97.10
99.26
99.97
99.04

106.2
128.8
109.4
130.5

10197 1254

99.09

13

101,12 110.8
100.97 107.8
105.27 100.9
106.90 96.3
105.03 115.0
103.94 108.0
104.26 105.0

0.83
0.86
0.89
0.93
0.90
0.99

0.50
0.50
0.50
0.50
0.50
0.50

108.20 128.4
108.59126.0
109.24 123.6
109.68 121.0
110.17 118.3
110.68 1155

Centerline Probe data
x/L  spl phase

-0.80
-0.82
-0.77
-0.73
-0.68
-0.64
-0.59
-0.55
-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.64
0.68
0.73
0.77
0.82
0.86
0.91
0.95
1.00
1.05
1.09
1.14
118
1.23

111.2
1108
1099
1103
111.0
117
1118
111.2
110.4
109.9
110.5
111.2
111.3
110.8
109.9
109.5
110.1
[ARNY
112.3
112.4
1.7
110.6
109.3
108.7
108.4
108.1
107.4
105.6
104.8
105.5
106.7
106.8
105.6
103.2
100.9
102.8
105.7
107.1
105.9
102.7
90.9
96.8
103.7
106.2
106.0
103.7
98.2
97.3
103.8
105.8
106.5
104.4
99.0
96.1

173.0
151.1
126.3
98 8
75.9
58.6
41.7
229
2.2
334.1
309.8
289.8
2714
253.0
2314
201.9
173.8
152.7
137.7
123.4
109.8
92.8
09.8
452
23.8
5.6
346.9
324.0
294.8
201.4
238.1
227.9
214.1
193.3
155.6
109.2
937
89.4
89.2
91.5
83.4
283.3
281.8
284.1
289.3
289.0
269.5
176.5
157.5
155.1
152.7
147.7
130.5
48.0
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104.91 103.5
105.60 101.9
106.32 100.2
107.34 98.3
108.13 96.3
108.97 94.2



Planc locations (w. .t streamwise location ol 0.93 0.50 114.96296.0 114.90310.2
linerx  0.0) 0.96 0.50 115392926 11536311.6
plane 1: -7.5in. 0.99 0.50 11583289.0 11584 313.1
Plane 3: +16.0 in. Exit Plane Data
Planes 2 and 4 are 0.3 in. behind planes 1 and 3, X3 Plane X4 Plane
respectively. y/w z’h splphase spl phase
L-11.0in. 0.03 0.50 99922297 9824 1493
w=4.7in. 0.06 0.50 103.392249 97.70 165.5
h2.0in. 0.10 0.50 102242194 9887 1488
0.13 0.50 100.65 241.1 97411614
Liner 0.16 0.50 100.27 219.1 96.68 167.4
M 03 0.19 050 99.98231.5 96.29 1513
T-61F 0.22 0.50 98.07 228.1 9791 1498

0.26 0.50 98.56212.0 92.87 [59.9
0.29 0.50 98.56217.6 93.13 142.1
0.32 0.50 97.80223.0 9570 159.0

2500 Hz 0.35 050 95102238 94.09 160.1
source plane data 038 0.50 97.70238.5 9488 [52.2
y/w z'h spl phase  spl phase 041 0.50 90.04229.5 9490 IS4
0.03 0.50 109.083304 108.013115 0.45 0.50 95.68 248.0 95.18 108.3
0.06 0.50 108.48330.4 107.90 300.4 0.48 0.50 97.20229.5 94441052
0.10 0.50 109.18327.3 107.93 302.1 0.51 0.50 93.06230.5 93.63 1528
0.13 0.50 108.04329.6 107.47 300.7 0.54 0.50 92.502264 96.18 1544
0.16 0.50 109.04327.7 108.08 301.8 0.7 0.50 93.587237.2 93951057
0.19 0.50 108.96327.2 108.22 299.0 0.61 0.50 95822625 94491504
0.22 0.50 109.85336.3 108.18 297.1 0.64 0.50 98192358 96.58 122.0
020 0.50 109443341 108.54 296.4 0.67 0.50 99952391 100.06 1183
0.29 0.50 110.02332.2 108.26 296.3 0.70 0.50 99482395 96.05129.0
0.32 0.50 109.88333.9 108.61 296 (.73 0.50 97.74209.6 99.13 1398
0.35 0.50 109.51333.2 109.10 299.6 0.77 0.50 101.24203.6 98471318
0.38 0.50 109.34 335.3 109.36 300.0 0.80 0.50 100.30223.7 99.89123.5
0.41 0.50 109.943334 [09.65298.3 0.83 0.50 101142219 100.80 119.0
0.45 0.50 110.17326.7 109.94 2984 0.80 0.50 102052200 101.79 1143
0.48 0.50 110.41323.2 109913014 0.89 0.50 103.03217.9 102.85109.2
0.51 0.50 110.04324.2 110.09 300.5 0.93 0.50 104462157 103.97 [04.0
(.54 0.50 110.86324.3 110433016 0.96 0.50 105.61 2133 105.17 984
0.57 0.50 111.29321.8 11042 303.0 0.99 0.50 106.83210.8 106.44 92.6
0.61 0.50 111.54320.4 110983014 Centerline Probe data
0.64 0.50 111.63318.2 [11.78303.8 x/L spl phase
0.67 0.50 112.04314.8 111.79303.2 -0.86 1098 758
0.70 0.50 112.52315.2 112.15302.1 -0.82 109.0 438
0.73 0.50 112.66313.2 112.19301.3 -0.77 1094 128
0.77 0.50 113.09316.1 112.66 300.4 -0.73 110.4 3452
0.80 0.50 113.39308.1 113.183054 -0.68 110.6 3242
0.83 0.50 113.76305.3 113.59300.4 -0.64 1101 3005
0.86 0.50 114.15302.3 114.0]1 307.6 -0.59 1098 270.1
0.89 0.50 114.55299.2 114.45308.9 -0.55 1099 2434

105

-0.50
-0.45
-0.41
-0.36
-0.32
-0.27
-0.23
-0.18
-0.14
-0.09
-0.05
0.00
0.05
0.09
0.14
0.18
0.23
0.27
0.32
0.36
0.41
0.45
0.50
0.55
0.59
0.64
0.08
0.73
0.77
0.82
0.86
091
095
1.00
1.08
1.09
1.14
1.18
1.23
1.27
1.32
1.36
1.41
1.45
1.50
1.55

110.2
110.3
109.6
109.0
109.1
109.0
108.3
107.6
108.1
109.2
110.5
1111
111.5
111.5
111.5
110.6
109.5
108.5
108.1
108.2
107.9
107.0
105.5
103.8
104.5
105.7
105.2
102.9
98.8
98.9
103.0
104.2
103.5
100.2
92.4

80.3

943

93.9
90.9
93.8
98.6
99 8
98.5

931

93.6
98.5

217.7
196.1
168.8
140.6
112.5
87.0
62.6
28.5
3525
322.8
301.2
2799
200.4
2398
2209
201.7
181.6
157.1
130.3
107.1
88.1
71.6
48.8
17.4
346.0
3252
3128
2993
206.7
208.1
183.1
181.0
178.3
178.9
108.2
558
329
14.3
329.5
282.0
201.9
2599
250.8
230.5
1528
122.4
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Hard wall

M= 0.1

T-68F

Upstream Velocity Profile
Y/Ymax Vel (ft/s) U/Umax
0.042553 108.76  0.92048
0.074468 110.00 093097
0.10638 110.53 093546
0.13830 10847 091796
0.17021  113.02  0.950648
0.20213 11325 095842
0.23404 11656 098648
026596 117.78  0.99678
0.29787 113.76  0.90275
0.32979  114.66 097041
036170 11590  0.98084
039362 11393 096418
0.42553  113.82 0.96323
045745 11324 0.95840
0489306 11534 097611
0.52128  113.87  0.96369
055319 118.16  0.99997
0.58511 11427 0.96705
0.61702  117.55  0.99488
0.64894 11495 097279
0.68085 11810 099953
0.71277 11562 0.97847
0.74468  117.33 0.99301
0.77660  117.33 0.99302
0.80851 117.67  0.99582
0.84043  116.01 0.98177
0.87234  117.22 0.99208
0.90426 11810  0.99998
Downstream Velocity Protile
Y/¥Ymax Vel (ft/sy U/Umax
0.042553 111.87  0.94030
0.074468 11181 .93982
0.10638 11472 0.96426
0.13830 11695 0.98300
0.17021  [17.50  0.98763
0.20213  117.83 0.99041
0.23404  117.11 (.98440
0.26596  116.51 0.97929
0.29787 11639 097834
032979 117,72 0.98949
0.36170  117.39  0.98671
0.39362 11584  0.97368
0.42553 11656 097975
0.45745  116.84  (.98207
048936 11522 096850
0.52128  117.11 0.98440
0.55319  117.39 098671
058511 11897 1.0000
0.61702 11799 099178
0.64894  116.17 097648
0.68085  118.05 0.99225
0.71277 11639 0.97834
0.74468  118.38  0.99500
0.77660  [1876  (.99820
0.80851  117.61 0.98856
0.84043 11799 099178
0.87234 11843  0.99546
0.90426 11744 098717
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Hard wall
M =0.2
T-46F

Upstream Velocity Profile
Velocity (fts)

Y/Ymax
0.042553
0.0744068
0.10638
0.13830
0.17021
0.20213
0.23404
0.20596
0.29787
0.32979
0.36170
0.39362
0.42553
0.45745
0.48936
0.52128
0.55319
0.58511
0.61702
0.64894
0.68085
0.71277
0.74468
0.77660
0.80851
0.84043
0.87234
0.90426

247.83
248.02
246.29
24594
246.10
245.71
245.27
24549
24531
244.51
24459
24433
244.60
244.48
244.32
24399
238.87
239.10
240.77
239 41
238.71
238.03
238.53
238.77
23791
239.62
238.60
239.10

0.99922
0.9999%
0.99301
0991061
0.99227
0.99069
0.98891
0.98981
0.98907
0.98587
098616
098512
0.98645
0.98572
0.98509
0.98375
096310
(.96404
0.97077
0.96529
0.96247
0.95974
0.96174
0.96270
0.95924
096612
0.96203
0.96403

Downstream Velocity Profile

Y/Ymax
0.042553
0.074468
0.10638
0.13830
0.17021
0.20213
(.23404
0.26590
0.29787
0.32979
0.36170
0.39302
0.42553
0.45745
0.48930
0.52128
0.55319
0.58511
0.61702
0.64894
0.68085
0.71277
0.74468
0.77660
0.80851
0.84043
0.87234
0.90426

Velocity
243.08
246.35
244.03
247.52
245.99
244 .85
24437
244.54
244.49
248.54
244.58
243.90
242.41
244.83
243.23
243.50
240.50
240.23
240.88
228.06
240.95
242.55
243.83
244.24
24395
24443
236.89
24596

U/Umax
0.98733
1.0006
0.99118
1.0053
0.99917
099451
0.99255
0.99326
0.99304
1.0095
0.99342
0.99089
0,98460
0.99442
0.98793
0.98904
097684
1.0001
097839
0.92632
0.97866
098517
0.99036
0.99204
0.99087
0.99283
096218
0.99904
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Hard wall
M=03
T=45F

Upstream Velocity Profile
Vel. (ft/s) U/Umax

Y/Ymax
(.042553
0.074468
0.10638
0.13830
0.17021
0.20213
0.23404
0.26596
0.29787
0.32979
0.36170
0.39362
0.42553
0.45745
0.48936
0.52128
0.55319
0.58511
0.61702
0.64894
0.68085
0.71277
0.74408
0.77660
0.80851
0.84043
0.87234
0.90420

332.05
332.80
331.96
33113
330.70
330.59
33105
330.82
328.37
330.70
331.91
331.12
330.13
330.25
330.90
330.61
330.08
329.96
329.09
329.58
330.52
330.71
329.62
329.21
331.84
33238
333.17
33518

0.99244
0.99290
0.99041
0.98793
0.98680
0.98631
0.98769
0.98700
0.97968
0.98663
0.99024
0.9878Y
0.98494
0.98528
0.98724
0.98636
(.98479
0.98442
0.98362
0.98329
0.98609
0.980665
0.98340
0.98218
0.99005
0.99164
0.99400
0.99999

Downstream Velocity Profile

Y/ Ymax
0.042553
0.074408
(.10038
0.13830
0.17021
0.20213
0.23404
0.26596
0.29787
0.32979
0.36170
0.39362
(0.42553
0.45745
0.48936
0.52128
0.55319
0.58511
0.01702
0.04894
0.68085
0.71277
0.74408
0.77660
0.80851
0.84043
0.87234
0.90426

Vel (fi/s) UfUmax

342,51
341.96
34312
341.90
342,69
34274
338.33
340.45
339.82
33947
341.20
337.90
340.25
337.60
340.52
338.60
340.29
338.64
337.77
338.87
338.26
338.73
338.49
338.04
33841
337.74
337.12
337.02

(.99821
0.99663
1.0000

0.99045
0.99875
0.99889
0.98603
0.99223
0.99039
0.98930
0.99457
0.98478%
0.99164
0.98390
0.99242
0.98699
0.99176
098694
0.98441
0.98761
0.98584
0.98721
0.98651
0.98519
0.98629
0.98431
0.98250
0.98223
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Liner
M=01

Upstream Velocity Profile

y
0.89362
0.87234
0.85100
0.82979
0.80851
0.78723
0.76590
0.74468
.72340
0.70213
0.68085
0.65957
0.63830
0.01702
0.59574
0.57447
0.55319
0.53191
0.51064
0.48930
0.406809
(.44081
0.42553
0.40426
0.38298
0.36170
0.34043
0.31915
0.29787
0.27660
0.25532
0.23404
0.21277
0.19149
0.17021
0.14894
0.12766
0.10638
0.085100
0.063830
0.042553

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

z
0.10790
0.10920
0.10930
0.10970
0.10910
0.11120
011190
0.11460
0.11340
0.11400
0.11460
0.11410
0.11400
0.11490
0.11450
0.11430
0.11530
0.11450
0.11410
0.11450
0.11400
0.11460
0.11460
0.11430
0.11530
0.11400
0.11420
0.11510
0.11420
0.11420
0.11250
0.11090
0.11110
0.10880
0.10850
0.10820
0.10800
0.10740
0.10760
0.10330
0.10050

Downstream Velocity profile

yiw

0.91489
0.893062
0.87234
0.85106
0.82979
0.80851
0.78723
0.76596
0.74408
0.72340
0.70213
0.68085
0.65957
0.63830
0.61702
0.59574
0.57447
0.55319
053191
0.510064
0.48936
0.46809
0.44081
0.42553

0.0000
0.0000
0.0000
0.0000
0.0000
0.0060
0.0000
0.0000
0.0000
0.0000
1.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

z
0.096300
0.10410
0.10400
0.10970
0.11020
0.11190
0.11060
0.11190
0.11230
0.11090
0.11080
0.11370
0.11260
0.11080
0.11110
0.11320
0.11070
0.11430
0.11280
0.11240
0.11280
0.10960
0.11110
0.11110

121.05
122.23
122.40
123.36
122.10
124.39
125.15
127.38
126,95
127.50
128.26
127.73
127.50
128.60
128.26
127.97
128.85
128.04
127.73
127.71
127.51
127.91
128.22
127.96
129.34
127.62
127.60
128.20
127.44
127.73
125.82
124.09
123.87
121.78
121.36
121.11
120.66
119.95
120.43
115.04
112.27

108.97
117.80
117.68
124.13
124.70
126,02
125.15
126.62
127.08
12549
12538
128.66
127.42
125.38
125.72
128.10
125.27
129.34
127.64
127.19
127.64
124.02
125.72
125.72

M
0.93585
0.94712
0.94799
0.95146
0.94025
0.96447
0.97054
0.99396
0.98355
0.98875
0.99396
0.98962
0.98875
0.99656
0.99309
0.99136
1.0000
0.99309
0.98962
0.99309
0.98875
0.99390
0.99396
0.99136
1.0000
0.98875
0.99049
0.99829
0.99049
0.99049
097574
096187
0.96360
0.94365
0.94105
0.93845
0.93671
0.93151%
0.93324
0.89595
0.87166

M
0.84097
0.91557
.91469
0.96483
0.96922
0.98418
0.97274
0.98418
0.98769
0.97538
0.97450
1.0000
0.99033
0.97450
0.97714
0.99561
0.97362
1.0053
0.99209
0.98857
0.99209
0.9639S5
097714
0.97714

U
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0.40426
0.38298
0.36170
0.34043
0.31915
0.29787
0.27660
0.25532
0.23404
0.21277
0.19149
0.17021
0.14894
0.12766
0.100638
0.085100
0.063830

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
(1.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.11040
0.11310
0.11160
0.11190
0.11120
0.11050
0.11000
0.11270
0.11420
0.11180
0.10910
0.10740
0.10270
0.10400
0.10220
0.097300
0.090900

124.93
127.98
126.28
126.62
125.83
125.04
124.47
127.53
129.23
120.51
123.46
121.53
116.21
117.08
115.65
110.10
102.86

0.97098
0.99473
0.98154
0.98418
0.97802
0.97186
0.96747
0.99121
1.0044

0.98330
0.95955
0.94460
0.90326
0.91469
0.898K6
0.85577
0.79948
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Liner
M =02

Upstream Velocity profile

yiw
0.68085
0.65957
0.63830
0.01702
0.59574
0.57447
0.55319
0.53191
0.51064
0.48930
0.46800
0.440681
0.42553
0.40420
0.38298
0.36170
0.34043
0.31915
0.29787
0.27660
0.25532
0.23404
0.21277
0.19149
0.17021
0.14894
0.12766
0.10638
0.085100
0.063830
0.042553

z

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
(.0000
0.00600
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
.0000
0.0000
.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.19970
0.19970
0.20100
0.20030
0.20100
0.20130
0.20160
0.20270
0.20210
0.20370
0.20200
0.20030
0.20150
0.20050
0.19960
0.19870
0.19780
0.19720
0.19710
0.19760
0.19750
0.19590
0.19410
0.19450
0.19540
0.19230
0.19140
0.19080
0.18720
0.18390
0.18000

Downstream Velocity Profile

yiw
0.91489
0.89362
0.87234
0.85100
0.82979
{).80851
0.78723
0.76596
0.74468
0.72340
0.70213
0.68085
0.65957
0.63830
0.61702
0.59574
0.57447
0.55319
0.53191
0.51064
0.48936
0.46809
0.44081
0.42553
0.40420
0.38298
0.36170
0.34043
031915
0.29787

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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